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CHEMICALS  IN  GROUP  IH: 


CHEMICAL    INDUSTRY. 

1.  All  articles  coming  under  the  head  of  chemical  indastrj  were  in- 
cluded in  Group  III  of  the  exposition,  and  were  divided  into  four 
sections: 

l8t  Those  including  the  heavy  products  of  chemical  industry,  tis  sul- 
phuric acid,  soda,  potash,  and  salts ; 

2d.  Pharmaceutical  and  finer  chemical  products ; 

3d.  Products  firom  fats  and  oils ; 

4th.  Products  firom  dry  distillation ; 

5th.  Colonng  matters,  pyrotechnical  products,  and  miscellaneous 
chemicals. 

lu  our  report  we  will  glance  over  the  improvements  which  have  taken 
place  in  the  industry  of  these  different  substances  since  1867,  when  the 
▼Titer  made  a  report  on  the  same  subject  to  the  United  States  Govern- 
ment, or  at  least  such  of  them  as  we  find  have  been  improved  upon, 
either  in  quality  or  in  the  process  of  manufacture. 

STJLPHUBIO  ACID. 

2.  During  the  past  six  years,  the  quantity  of  sulphuric  acid  produced 
has  increased  by  one-half  of  what  it  was  in  1867 }  and  the  production  of 
it  by  iron  pyrites  is  replacing  more  and  more  every  day  the  use  of  sul- 
phur, and  consequently  the  immense  deposits  of  pyrites  in  different 
parts  of  the  world  are  being  worked  with  more  energy  than  ever. 

The  improTcments  also  in  the  manner  of  burning  the  pyrites  have 
been  very  marked,  principally  by  heating  the  pyrites  in  thinner  layers 
and  on  several  shelves,  passing  the  heated  vapors  of  sulphurous  acid 
under  the  lower  shelf,  thus  economizing  the  heat  and  burning  out  the 
sulphur  more  completely ;  so  much  so  as  to  leave  only  1  per  cent,  of  sul- 
phur in  the  residue. 

In  Belgium,  the  works  of  Messrs.  Hasendever  &  Hebig  are  now  using 
zinc-blende  for  making  sulphuric  acid,  utilizing  as  much  as  80  per  cent, 
of  the  Bulphur  in  the  blende. 

Improvements  have  also  been  made  by  Laming  in  condensing  the  sul- 
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plinr  of  illaminating-gas  more  effectually,  and  using  the  residue  iu  the 
manufactare  of  sulphur. 

Several  improvements  have  been  made  in  the  manner  of  concentrating 
the  acid  from  the  lead-chambers  to  60<^ ;  but  the  most  important,  in  view 
of  its  economy,  is  that  by  which  the  waate  heat  of  the  pyrites-furnace  is 
made  to  operate  in  the  lead-pans  in  which  the  concentration  takes  place, 
for  it  has  been  well  established  that  the  heat  lost  in  the  ordinary  method 
of  operating  these  furnaces  is  more  than  sufficient  for  the  purpose. 

What  is  now  well  known  as  the  Glover-to^er  in  sulphuric-acid  fac- 
tories is  being  rapidly  extended.  It  is  used  for  the  double  purpose  of 
condensing  the  waste  vapors  of  sulphurous  and  nitrous  acids,  and  returu. 
ing  them  to  the  lead-chambers,  concentrating  the  acid  at  the  same  time- 
In  the  final  concentration  of  the  sulphuric  acid,  none  of  the  many 
devices  proposed  seem  to  replace  the  platinum  still,  notwithstanding 
its  great  original  cost.  Efforts  have  been  made  to  economize  the 
amount  of  platinum  required  to  produce  a  given  result.  Messrs. 
Tame  &  Kepler  exhibited  the  drawing  of  an  apparatus  by  which  the 
acid  is  made  to  flow  over  a  series  of  shallow  platinum  vessels,  heated 
directly  by  the  fire,  and  covered  with  a  lead  vessel,  which  is  kept  cool 
and  condenses  the  vapor  arising  from  the  heating  of  the  acid.  One 
apparatus,  costing  $5,000  or  $8,000,  is  said  to  accomplish  the  work  of  an 
ordinary-  still  costing  $20,000. 

SODA. 

3.  !No  novel  method  was  exhibited  for  the  manufacture  of  carbonate 
or  caustic  soda.  The  best  methods  in  use  were,  however,  illustrated,  as 
they  are  becoming  extended  more  and  more  among  manufactories.  Such 
are  complete  condensation  of  the  hydrochloric  acid,  and  the  substitution 
of  lead  for  iron  in  forming  the  pans  for  evaporation.  One  reason  for 
seeking  to  recover  more  completely  the  hydrochloric  acid  is  the  extended 
nse  of  this  acid  in  the  chemical  arts,  and  none  of  these  applications  are 
more  important  than  that  to  the  recovery  of  sulphur  from  the  waste  of 
the  soda-ash. 

The  manufacture  of  soda  fbora  the  mineral  cryolite  is  conducted  in  the 
same  way  as  was  fully  set  forth  in  my  report  of  1867. 

The  method  called  the  ammonia  method,  exhibited  in  1867,  has  been 
perfected  to  such  an  extent  by  Solvay  &  Co.,  of  Couillet,  Belgium, 
that  it  bids  fair  to  replace  in  many  localities  the  manufacture  of  soda  b^' 
the  Le  Blanc  process.  The  above  manufacturers  make  annually  5,000 
tons,  and  the  product  competes  successfully  with  the  soda  made  by  the 
Le  Blanc  method.  Many  factories  are  going  up  in  different  countries 
for  the  manufacture  of  soda  by  this  process,  which  is  also  likely  to  be 
introduced  successfully  into  this  country. 

For  the  production  of  100  pounds  of  soda  by  this  process,  (soda  of  90 
per  cent.,)  the  following  is  a  statement  of  materials  expended.  From 
this  the  cost  may  be  calculated. 
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,  Pounds,  ' 

Charcoal 250 

Coke 50 

Salt 200 

Limestone , 100 

Sulphuric  acid 10 

Sulphate  of  ammonia  (lost) 2 

Labor,  aboat  50  cents. 

CHLORIDE  OF  L13IE. 

4.  The  principal  improvement  in  the  economical  manufactare  of  this 
prodact  is  the  restoration  of  the  oxide  of  mangauese  ased  in  mannfact- 
aring  the  chloriue,  which  is  simply  changed  in  form,  remaining  among 
the  residues  that  were  formerly  thrown  away.  It  was  successfully  recov- 
ered in  1867  J  but  the  processes  have  been  much  improved  since  then, 
and  have  all  been  fully  described  in  works  on  technical  chemistry. 

POTASH  SALTS. 

3.  The  industry  of  the^salts  of  potash  has  acquired  a  wonderful  develop- 
meDt  since  the  commencement  of  the  exploration,  in  Prussia,  of  the 
Dataral  deposits  of  potash  salts  at  Stapfurt.  To  furnish  some  idea  of 
the  extent  of  this  new  chemical  industry,  the  following  statistics  are 
given  in  relation  to  the  works  at  Leopoldshall. 

lu  1872,  there  were  thirty -three  works,  consuming  514,000  tons  of  potash 
salts  from  the  mines,  employing  1,100  miners  and  3,000  workmen,  and 
baviug  120  boilers,  and  steam-engines  of  1,500  horse-power,  making 
30,000  tons  of  Dearl3'  pure  chloride  of  potassium,  63,000  tons  of  potash 
maoaies  mixed  with  common  salt  and  sulphate  of  magnesia,  2,500  tons 
ofsalphate  and  carbonate  of  soda,  12,500  tons  of  sulphate  of  magnesia, 
7,000  tons  of  sulphate  of  soda,  20  tons  of  boracic  acid,  and  l/)00  pounds 
of  bromine. 

PHOSPHATIC  MANURES. 

t 

6.  The  manufacture  of  these  manures  has  largely  increased,  owing 
phDcipally  to  discoveries  of  large  deposits  of  phosphate  of  lime,  and  the 
various  fornns  of  phosphatic  concretions.  The  methods  of  preparing 
them  are  of  the  same  nature  as  those  long  in  use,  and  much  of  the  in- 
creased product  of  sulphuric  acid  is  used  in  this  direction. 

PHAR3IACEUTICAL   AND  OTHER  PRODUCTS. 

7.  Under  the  second  division  of  chemical  products  was  included 
pharmaceutical  products  properly  speaking,  and  raw  materials  used  in 
pharmacy,  also  essential  oils  and  perfumes.  While  the  display  in  these 
different  departments  was  extensive,  there  was  nothing  new  since  the 
exposition  of  1867,  either  in  product  or  process.  Some  of  the  known 
processes  had  been  improved  so  as  to  yield  purer  and  more  abundant 
products  from  some  of  the  raw  materials. 

Under  thiabead, the  United  States  exhibited  some  handsome  specimens 
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of  both  raw  materials  and  manufactured  products,  and  special  notice  was 
taken  of  the  great  perfection  of  the  apparatus  for  making  aerated  waters 
sent  from  this  country. 

The  raw  materials  and  the  chemistry  of  the  oils  and  fats  were  well 
illustrated.  In  the  class  of  raw  materials,  the  United  States  exhibited  a 
number  of  fine  specimens  of  cotton -seed  oil  from  two  houses  in  ^ew 
Orleans;  but  this  country  was  not  represented  in  solid  animal  fats  to  a 
degree  commensurate  with  her  important  commercial  position  in  this 
resi)ect.  * 

This  was  in  some  degree  compensated  by  diagrams  and  drawings  of 
everything  pertaining  to  the  slaughtering  of  hogs  in  Cincinnati,  Saint 
Louis,  and  other  western  cities. 

In  mineral  oils,  which  embrace  the  various  products  from  petroleum, 
the  United  States  outranked  all  other  countries,  and,  in  fact,  it  was  clearly 
shown  that  the  rest  of  the  world  depend,  at  the  present  time,  upon  our 
country  for  the  large  amount  of  this  oil  now  needed. 

In  the  manufacture  of  what  is^known  as  candle-stuff,  viz.,  stearic  acid, 
there  was  no  improvement  on  processes  which  were  fully  elaborated  in 
the  report  of  the  writer  on  the  Paris  exposition  of  1867. 

ABTIFICIAL  COLOEING  STUFFS. 

8.  In  this  class  of  chemicals  were  embraced  principally  all  coloring  ma- 
terials obtained  from  mineral  substances  subjected  to  various  processes, 
and  what  are  known  as  the  tar-colors;  colors  manufactured,  by  chemical 
processes  more  or  less  complicated,  from  the  materials  obtained  by  dis- 
tillation firom  coal-tar. 

The  most  noted  process  in  those  known  since  1867  was  the  supplanting 
of  iodine  in  some  of  the  processes  by  nitrous  acid,  allowing  that  valua- 
ble medicinal  agent,  iodine,  to  recover  its  former  price  in  the  market.  Its 
extended  use  in  these  colors  had  more  than  quadrupled  its  price  in  the 
space  of  two  or  three  years. 

The  most  important  discovery,  however,  in  these  tar-colors  was  the 
production  of  a  new  one  from  a  portion  of  the  distillate  of  coal  .that  had 
been  rejected  as  refuse,  and,  strange  to  say,  it  may  be  said  to  be  the 
most  important  of  these  colors. 

It  is  alizarine,  a  red  coloring  matter,  identical  with  that  from  the 
madder-root.  The  substance  from  which  it  is  made  is  among  the  heaviest 
distillates  of  coal  tar,  and  is  called  anthracene.  It  is  difficult  to  estimate 
its  commercial  value;  for  already  one-half  of  the  madder-root  required 
has  been  substituted  by  this  alizarine.  It  furnishes  as  beautiful,  as 
varied,  and  as  fixed  colors  as  the  best  madder. 

A  vast  variety  of  other  materials  were  exhibited  in  this  group,  bat 
none  of  them  was  of  any  more  marked  importance  than  those  exhibited 
in  1867. 
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CHAPTER  I. 


The  grain  of  wheat;  Its  characteristics. 

1.  Foreigners  visiting  the  Austriau  capital  find  at  every  hotel  and 
lestaaraut   tbe   Kaiser- Semmelj  a    smooth,  irregularly-roanded,  small, 
wheaten-Aour  loaf,  or  roll,  of  uniform  weight,  and  always  fresh,  but  not 
warm.    It  presents  a  rich,  reddish-brown  crust,  and  a  delicately-shaded, 
yeliowish,  almost  white,  interior.    It  is  always  light,  evenly  porous,  free 
from  acidity  in  taste  or  aroma,  faintly  sweet  without  addition  of  saccha- 
rine matter  to  the  flour  or  dough,  slightly  and  pleasantly  fragrant,  pal- 
atable T?ithoat  batter  or  any  form  of  condiment,  and  never  cloying  upon 
the  appetite. 

2.  This  wheat-bread  of  Vienna  has  long  been  famed  for  its  excellence. 
As  produced  at  the  Paris  International  Exposition  in  1867,  it  elicited 
nniversal  admiration.  The  products  of  the  French  bakery  were,  at  their 
best,  plainly  inferior  to  the  steady,  uniform  achievements  of  the  Vienna 
bakery.  The  proprietors  of  the  latter,  when  asked  what  was  their 
secret,  replied :  ^<  We  have  none  i  we  use  Hungarian  flour  and  press- 
yeast,  and  these  constituents  are  manipulated  with  cleanliness,  care 
and  intelligence." 

The  aniformity  of  the  product  demonstrates  that  the  problem  of 
making  good  bread  has  been  solved.  One  wonders  why  such  bread 
cannot  be  elsewhere  obtained.  It  is  known  that  efforts  have  been  made  to 
introduce  the  production  of  the  Vienna  bread  to  the  public  of  other  coun- 
tries, bat  with  indifferent  success.  The  trained  journeymen-bakers  of 
Vienna  are  sought  for  and  obtained  to  serve  in  other  capitals ;  but  the 
bread  they  produce  is  inferior.  Why  have  these  efforts  failed  ?  Why 
cannot  so  apparently  simple  a  process  be  communicated  to  others  in  such 
terms  as  to  be  followed  f 

To  answer  this  question,  the  bakers  of  Vienna  determined  to  give 
every  facility  to  the  visitors  at  the  Exposition  to  see,  if  they  desired, 
all  the  processes  essential  to  the  production  of  their  bread.  To  illustrate 
the  art,  they  caused  a  comprehensive  bakery,  with  all  needed  appli- 
ances, to  be  set  up  within  the  grounds  of  the  Exposition,  and  main- 
tained in  full  operation  from  the  opening  to  the  close,  turning  out,  day 
by  day,  the  SemmehBrodj  (table-rolls,)  loaves  of  wheat-bread,  rye-bread, 
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mised  wheat  aod  rye  bread,  and  numerous  forms  of  biscait,  pastry, 
cake  and  confectionery  having  a  basis  of  flour. 

The  shelvesof  the  show-room  presented  the  peculiar  styles  of  products 
to  be  met  with  in  the  different  districts  of  the  Aastro-Hangarian  empire. 
This  extensive  bakery  was  intrusted  to  the  directioa  of  Romaa  Uhl,  of 
■Vienna,  court-baker,  and  the  author  of  various  papers  on  flour,  bread 
and  baking. 

3.  In  the  study  of  the  processes  which,  in  all  their  detail,  were  here 
laid  open  to  the  international  jury,  as  well  as  to  all  others  iDterested  in 
the  manufactured  products  of  flour,  it  became  apparent  that  an  intelli- 
gible report  upon  the  YieuDa  bread  must  include  a  report  upon  the 
art  of  milling  as  practised  under  the  improved  methods  now  pursued  in 
Austria  and  Hungary,  from  which  latter  country  the  finer  Vienna  fiour 
is  for  the  most  part  drawn;  and  this  must  be  preceded  by  an  aocoaut 
of  the  structure  of  the  grain  of  wheat,  npon  which  the  philosophy  of  the 
improved  milling  rests.  The  report  must  also  contaiu  an  account  of  the 
chemical  composition  of  the  grain  and  flour,  and  their  susceptibilities  to 
>  climatic  influences  and  to  the  various  agencies  of  deterioration,  and  au 
account  of  the  methods  of  purification  and  preservation,  upon  a  knowl- 
edge of  which  the  production  of  the  uniformly  excellent  floor  in  a  large 
degree  depends.  It  must  consider  the  peculiarities  of  Hungarian  wheat. 
It  must  also  embrace  the  history  of  the  improvements  in  the  agencies 
for  rendering  the  bread  porous  and  free  from  acid  taste  or  odor,  and 
lastly,  present  what  is  essential  in  the  art  of  baking. 

These  necessities  being  recognized,  no  apology  will  be  required  for  the 
attempt  to  present  any  details  that  may  enable  us  to  profit  by  the 
Vienna  exhibition  of  the  art  of  making  bread.  They  will  be  confloed  to 
the  art  of  making  white  porous  bread  from  wheat. 

i.  The  grain  of  "wheat.— The  grains  or  kernels  or 
berries  of  different  varieties  of  wheat  vary  from  each 
other  slightly  in  form,  but  are  in  general  irregularly 
oblong  oval,  having  a  deep  groove  extending  from  end 
to  end  on  one  side,  which  gives  to  a  cross-section  a  sur&ce 
bounded  by  three  rounded  angles.  At  one  end  of  the 
berry  is  the  brush  of  vegetable  hairs ;  at  the  oi^osite 
extreme,  under  an  irregularly-curved  surface-layer  of 
bran  technically  called  the  shield,  is  the  embryo.  In  the 
accompanying  cuts  we  have,  in  Fig.  2,  at  the  left,  the 
^e-  1-  average  normal  size  of  the  berry,  and,  in  Fig.  1,  the  same 
under  a  power  of  six  diameters,  which  illustrate  the  parts  referred  to. 

If  the  blade  of  a  sharp  knife  be  passed  through  the  berry  midway 
between  the  two  ends  and  perpendicularly  to  the  axis,  there  will  be  pre- 
sented a  section,  which,  under  the  microscope,  will  show  an  exterior 
envelope  of  several  layers;  an  interior  envelope,  consisting  of  cells,  and 
their  contents  of  gluten  and  phosphates,  constituting  the  most  nutritious 
portion  of  the  berry;  and  a  mass  of  white,  consisting  of  loose  cellular 
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lisioe  mpporting  a  vast  body  of  starch -granulea,  vifb  claatere  of  cella 
of  alboQiinoid  matter,  extending  to  ttie  heart  of  the  berry.     The 
accompunyi  n  g     dia- 
gram,* at  the  right, 
sbicfa  is  a  cross-sec-     A 
tioD    magDifled     to     ^ 
eighteen    diameters      A 
eihibiM  the  relative     ^ 
Ibietness  of  the  onter 
costs,  the  gluten  and  VP    ^ 
phosphate  coat,  and 
ihe  mass  of  atarch  and 
albaminoid  cells  with- 
ia,  and  also  the  pecn- 

liat  looped  ontline  of  ■^''f-  ^■ 

tlie  hmgitndinal  groove  on  one  side  of  the  berry. 

5.  Tbcebean. — If  grains  of  wheat  bemoistened  with  water,  andrubbed 
betneeo  the  folds  of  a  rongh  clotb,  the  outer  covering  may  be  reftdily 
Jetached.  This  ia  oomposed  of  two  layers,  constituting  about  3^  per 
HDt.  by  weight  of  the  plump  nnbranned  berry.  To  these  layers  are 
Cached  the  vegetable  hairs,  or  beard,  at  the  end  of  the  berry,  opposite 
:be  embryo.  When  the  dried  hulls  separated  by  the  rough  cloth,  are 
linnied,  they  yield  6.64  percent,  of  ash,  in  which  I  have  recognized,  be- 
sides the  phosphoric  acid,  notably  silicic  acid,  iron,  lime,  magnesia,  and 
[lotaMa;  of  the  ash,  7.70  per  cent,  is  phosphoric  acid. 

6.  If  the  berry,  after  having  been  thus  hulled,  be  treated  with  a  sola- 
'ioD  of  alam  and  then  with  weak  acetic  acid,  on  opening  it  with  a  sharp 
tuife  along  the  carved  surface  on  the  side  opposite  the  groove,  digesting 
■ith  vann  water  and  sabjecting  to  gentle  pressure,  the  starch  and 
imbedded  albaminoid  bodies  may  be  quite  wholly  separated,  leaving 
flayer  of  cells  containing  glaten  and  phosphates,  attached  to  or  con- 
stitntiDg  a  piu-t  of  the  inner  bran-coat.  These  inner  bran-ooats  may 
Ibeo  with  caro  be  snccessfully  freed  from  the  gluten  by  maceration  and 
gBDtle  pressure.  They  consist  of  the  honeycombed  frame>work  of  eel- 
iolar  tissue,  from  which  the  cells,  or  sacs,  containing  the  gluten  and 
pbos^ates  have  been  removed,  and  the  outside  layers  of  envelope  not 
iqatated  with  £he  rongh  cloth.  The  weight  of  these  together,  includ- 
H  that  portion  of  the  oater  coats  of  bran  lying  within  the  loop  of 
the  groove,  shown  in  Fig.  2.  dried  at  212°  Fahrenheit,  is  about  12.5  per 
wot  of  the  weight  of  the  whole  berry.  In  the  ash  of  all  these  coats, 
phosphoric  acid,  alkaline  earths,  and  alkalies  are  recognized. 

'i-  In  the  accompanying  diagrams.  Fig.  3  illustrates  the  relative  posi- 
■ims  of  the  several  layers  of  the  investing  coats  of  the  berry,  as  seen 
^  without ;  Hg.  4,  as  viewed  in  a  section  transverse  to  the  greater 

'Ad  aUolate  portrait,  prepared  by  Mr.  Thomas  J.  Haud,  of  Nun-  Voik,  t«  irbom  I  am 
iDdcblid  for  most  of  theae  dnvings  il1ii»tTating  the  stnictore  of  the  wheal-KT'iOB. 
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length  of  the  berry  ;  Fig,  5,  as  presented  in  lougitadinal  section.  1,  1 
are  the  onter  coats  of  the  bran  proiier.  They  are  made  up  of  two  layers 
of  flattened  longitudiual  cells.  Meg4  Mounts  includes  both  under  the 
name  sarcorm-p,  giving  to  the  cuticle  or  onter  wall  of  the  onter  layer  the 
name  epicarp.    2  is  the  inner  coat  of  bran  proper.    It  is  made  np  of  trans- 


Fig.  3.  Fig.  5. 

Terse  tnbes,  which,  from  their  arrangement  side  by  aide,  hare  sug- 
-.  geated  the  convenient  name  of  ciparcoat.    The  tubes 
*  of  which  this  coat  is  made  ap  have  been  found  by  Mr. 
^  Hand,  in  an  examination  of  the  residnnm  of  bran  af- 
ter passingtbrongh  the  alimentary  canal  of  a  heifer, 
(  to  be  spiral  vessels.    It  is  the  endocarp,  or  irnit-coat  of 
M4g^  Moari^.    1, 1,  and  2  together  constitate  the 
1  pericarp  of  Tr^ul.    3  is  Eced-skin,  called  varioosly 
episperm,  testa,  and  primiite.    Id  it  are  the  granules  of 
coloring-matter,  which  determine  whether  the  wheat 
Fig.  fl.  Poru™  of  radial  '^  '*^  "''  jelloWjOr,  in  their  absence,  white.    4  ia  the 
iwl ^iHeierl"*"  '™'''"'-  inner membrane,or«ecw(Mitne,  the comb-coat, In  wbich 
are  set  the  glnten-sacs  5,  which  contain  cells  holding 
the  gluten  and  phosphates.    6  is  the  loose  cellular  frame-work  of  th« 
interior,  in  which  are  the  starch  and  the  imbedded  groups  of  cells  con- 
taining albuminoid  bodies. 

Fig.  6. — The  gluten-sacs  have  an  average  diameter  of  about  ^\j  of  an 
inch ;  and  the  grannies  of  gluten  about  -yj^  of  an  inch. 
The  l)eaded  outline  of  the  transverse  cells  ol'  the  cigar-coat,  as  well  a^ 
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that  of  the  longitudinal  cells  of  the  two  exterior  coats,  seems  to  point  to 
acomnion  structnre. 

In  Fig,  3,  the  outer  coat  only  was  in  focus  when  drawn.  The  outline 
of  the  cells  of  the  inner  coat  is  indicated  by  shaded  lines.  Careful  mi- 
croscopic examination  shows  all  these  cells  to  have  been  tubes,  as  is  indi- 
cated in  the  cigar-coat  in  Fig.  6. 

S.  Exposing  the  whole  berry  for  a  few  hours  to  water  will  cause  the 
outer  cells  to  swell  up  and  appear  in  cross-section  somewhat  like,  but 
more  flattened  than  those  of  the  cigar-coat  shown  in  Fig.  6. 

Traces  of  the  tubular  structure  of  the  longitudinal  cells  are  seen  in 
both  Fig.  4  and  Fig.  5.  One  sees,  too,  not  uufrequently,  traces  of  bars 
across  the  cells  from  one  bead  to  its  opposite  fellow,  in  a  direction 
slightly  oblique  to  the  perpendicular  to  the  axis  of  the  cell.  Each  bead 
is  seen  to  be  double  where  two  cells  lying  side  by  side  are  seen  from 
above,  and  a  wall  of  partition  is  traceable  throughout  the  whole  chain. 
As  Mr.  Hand  has  had  the  fortune  to  resolve  into  elastic  coils  the  cells 
of  the  eigar-coat,  and  as  it  has  happened  to  me  to  observe  them  in  all 
perfection  in  the  outer  coats  of  a  longitudinal  section  through  the 
CToove  and  near  the  embryo,  some  of  them  uncoiled  in  part  in  the 
preparation  of  the  section,  it  seems  very  possible  that  these  double 
beads  are  cross-sections  of  the  two  adjacent  spiral  threads  of  two  ad- 
jacent spiral  vessels;  and  that  the  three  coats — that  is,  the  two  outer 
eoats  of  longitudinal  cells  and  the  interior  cigar-coat  of  transverse 
eelis,  all  of  which  are  tubes — were  originally  so  many  layers  of  spiral 
vessels.  The  outer  cells  are  flattened,  and  the  traces  of  the  coils  of  the 
spiral  vessels  for  the  most  part  obliterated,  though  the  beads  which  are 
eross-sections  of  the  double  threads,  are  very  distinctly  preserved. 

According  to  this  view  of  the  structure  of  the  shell  of  the  wheat- 
irrain,  the  epicarp  of  M6g6  Mouri^s  is  merely  the  contiguous  outer  walls 
of  the  outer  layer  of  longitudinal  spiral  vessels,  the  divisions  between 
the  coils  of  which  have  been  in  a  large  degree  obliterated.  The  sarco- 
carp,  which,  with  M6g6  Monri^,  includes  the  two  coats  of  longitudinal 
alls  minus  the  outer  wall  of  the  outer  coat,  (calle<l  by  him  the  "  epi- 
carp,") should  apply  only  to  the  inner  layer,  or  mesocarp,  and  epicarp 
should  apply  to  the  outer  layer.  Then  the  cigar-coat  will  be  the  endo- 
^rp.  These  three  belong  to  the  /rwif-coat,  the  next  two  to  the  seed- 
t^t,  and  all  five  are  exterior  to  the  layer  of  gluten-sacs  and  belong 
to  the  shell  of  the  grain.  Ordinary  miller's  bran  includes  these,  and 
carries  with  them  the  layer  of  gluten-sacs  in  addition,  and  traces  of 
adhering  white  flour. 

Proceeding  from  without  inward,  we  should  have,  as  seen  in  Fig.  7 — 
^  1st.  The  epicarp,  or  outer  coat  of  longitudinal  cells. 

^    .         ^     ,  2d.  The  mesocarp,  or  inner  coat  of  longitudinal  cells 
Fnut-coats.  j  ^^ 


3d.  The  endocar]^  or  coat  of  transverse  cells — the  cigar 
^     coat. 
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(  4tb.  EpiBperm,  testa,  outer  seed-coRt,  or  color-coat. 
i  5tb.  Tegmeu,  iDner  aeed-coat,  or  gluten  comb-coat,  con- 
(     aistiDg  of  almost  obliterated  cells. 
6th.  Layer  of  gluteu-sacs,  or  perisi>erm. 
7tb.  Interior  mass  of  white,  consisting  of  irregnlar  cells 
containing  starch  and  albuminoid  bodies,  the  endosperm . 
Fig.  8. 


r 


Purtion  of  the  epithelium  (tp.,  ejp.) 
of  the  shield,  and  the  neiEhborinK  tis- 
laee:  pp,  paranchynia  of  the  ebield  ; 
a  a,  layer  or  collapsed  oelis  ou  the  bor- 
Avr  of  the  endoBperm. 


Portion  of  the  outer  coat  at  the  end 
opposite  the  embryo,  with  its  openinfrs, 
1 1,  and  oae  of  the  hairs,  k,  (Togel.) 

At  one  end,  under  the  shield,  S,  are  the  foreshadowed  futnre  plnmula 
and  radicle  of  the  embryo.  At  the  other  end  are  the  hairs,  9,  and  occa- 
sional openings  in  the  epicarp,  as  shown  in  Fig.  9. 

Figure  8  presents  a  greatly  magnified  section  of  a  minute  portion  of 
the  tiasues  of  the  embryo  bordering  upon  the  more  interior  parts  of  the 
kernel. 

9.  Chemical  composition  op  the  beeet.— If  the  kernel  of  wheat 
foe  divided  in  halves  by  a  sharp  blade  passing  through  the  grain  at  ri^ht 
angles  to  the  groove,  and  one  of  the  surfaces  so  exposed  be  subjected  to 
the  action  of  a  solution  of  iodine,  it  wilk  assume  a  iinrple  hue,  sharply 
bounded  by  the  gluteu-coat,  the  color  of  which  will  be  anchanged, 
showing  that  the  great  mass  of  the  interior  of  the  berry  is  starch,  if 
the  other  surface  be  subjected  to  the  action  of  a  solution  of  blue  vitriol 


/ 
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Id  ammonia  (ammonio-sulphate  of  copper,)  the  starch  of  the  interior  wUl 
not  be  changed  in  color,  bat  the  gluteu-coat  will  have  become  green  from 
the  formation  of  phosphate  of  copper.  The  gluten  will  also  readily 
absorb  red  cochineal  in  solution,  while  tbe  starch  will  remain  unchanged. 
If  we  take  the  half  of  a  plump  kernel  as  before,  and  carefully  detach 
with  the  point  of  a  needle  the  starch  from  the  interior,  there  will  reoiain 
a  cop,  the  lining  of  which  will  be  a  continuous  layer  of  gluten-sacs  set 
in  a  comb  of  cellular  tissue,  tenaciously  binding  the  sacs  together.  If 
this  material  removed  from  the  interior  be  burned,  the  ash  remaining 
will  be  inconsiderable  in  amount ;  but,  if  the  cup  be  burned,  the  percent- 
age of  ash  will  be  large. 

10.  A  series  of  fifty-six  samples  of  wheat  from  various  countries  gave 
a  percentage  of  ash  from  the  grains,  or  berries,  (Jried  at  212P  Fahrenheit, 
of  from  1.7  to  3.13,  with  an  average  of  a  little  less  than  2  per  cent.,  al- 
most the  whole  of  which  must  reside  in  the  15.5  peir  cent,  of  weight  of 
tbe  investing  coats  of  the  berry,  including  the  outer  and  inner  bran 
and  the  gluten-coat. 

The  following  table  may  be  taken  as  exhibiting  a  fair  average  analy- 
sis of  the  ash  of  good  wheat : 

Potaasa 30. 00 

Soda 3.50 

Magnesia . ;. ..  11. 00 

Lime ....  3. 50 

Oxide  of  iron 1 1. 00 

Chloride  of  sodium '  .0. 50 

Solphuric  add 0.50 

Silica 3.50 

Phosphoric  acid 46. 50 

100. 00 

11.  The  distribution  of  the  materials  of  this  ash  is  not  uniform.  The 
15.5  per  cent,  of  the  investing  coats  contains  much  the  larger  part. 

In  an  analysis  of  the  A  grits  of  the  Pesth  WalzmUhle  (cylinder  or 
roller  mill,)  which,  as  will  be  seen  farther  on,  may  be  taken  as  represent- 
ing rather  more  than  the  average  white  interior  of  the  berry,  exclasive 
of  the  gluten-coat,  it  was  found  to  contain  but  0.42  per  cent,  of  ash. 
Giving  to  the  3.5  per  cent,  of  outer  bran-coats  of  the  total  kernel,  the 
^  as  found  at  6.64  per  cent,  there  would  remain,  as  shown  by  calcula- 
tion, for  the  gluten-coat,  a  percentage  of  ash= 11.33. 

Thas,  3.50  per  cent,  of  6.64 0. 230 

And  W  per  cent,  of  0.42 0.353 

Tnere  remains  for  12.50  per  cent.,  of  11.33 1. 417 

To  make  the  total  ash 2. 000 

12.  The  relative  proportions  of  the  ingredients  of  the  ash  vary  some- 
what with  the  physical  qualities  of  the  berry. 


8  VIENNA  INTERNATIONAL   EXHIBITION,  1873. 

Eitthaasen  has  foand  that  the  hard  or  flinty  varieties  of  wheat  cou- 
tain  an  excess  of  total  ash,  and  in  the  ash  an  excess  of  phosphoric  acid 
as  compared  with  the  potassa,  and  the  reverse  in  soft  varieties.  In  the 
former,  the  ash  is  2.18  per  cent.;  in  the  latter,  1.94  per  cent.  In  the  for- 
mer, the  phosphoric  acid  is  to  potassa  as  51.79  :  33.01 ;  in  the  latter,  as 
46.43  :  37.31. 

13.  The  other  constituents  vary  in  some  sixty  analyses  that  have  been 
compared  as  follows:  Soda,  from  0.75  per  cent,  to  17.79;  magnesia, 
from  7.82  per  cent,  to  16.27 ;  lime,  from  1.07  per  cent,  to  8.21. 

From  the  researches  of  Dempwolff  it  appears  that  the  percentage  of 
lime  is  greater  in  the  outer  coats,  while  that  of  the  magnesia  is  greater 
in  the  interior  portions  of  the  berry.  The  percentage  of  potassa  is  also 
larger  in  the  interior. 

The  analyses  of  the  products  of  the  Pesth  Walzmiihle  have  shown  that 
the  phosphoric  acid,  as  will  be  seen  farther  on,  is  in  greatly-increased 
percentage  in  the  investing  and  gluten  coat. 

14.  The  ratio  of  the  ash  of  the  interior  to  that  of  the  whole  grain, 
weight  for  weight,  would  be  as  0.42 :  2.00,  or  nearly  as  1 :  5.  The  ratio 
of  the  ash  of  the  interior  white  portion  to  the  ash  of  the  investing  coats, 
weight  for  weight,  is  as  0.42  :  11.33,  or  nearly  as  1 :  27. 

15.  In  view  of  the  above,  it  is  obvious  at  a  glance  that,  as  the  interior 
of  the  berry  contains  so  little  ash,  thefloar  owes  its  mineral  ingredients, 
when  it  contains  them  in  considerable  proportion,  to  what  it  derives 
from  the  interior  investing  coat — the  coat  containing  the  sacs  of  gluten 
and  phosphates.  These  sacs,  detached  from  the  gluten-coat,  carry 
with  them  the  mineral  constituents  they  contain  to  the  flour.  It  is 
obvious  at  a  glance,  also,  that  a  system  of  milling  is  better,  generally 
speaking,  in  proportion  as  it  contributes  from  the  bran  the  sacs  of 
this  inner  coat  containing  the  gluten  and  phosphates,  while  leaving 
behind  all  that  lies  outside  of  this  gluten-coat. 

16.  Proximate  chemical  ingredients  of  the  wheat  berry,  or 
GRAIN. — ^The  investing  coats  of  the  berry,  including  the  comb  holding 
the  gluten-sacs,  consist  chiefly  of  cellular  tissue  with  inorganic  salts, 
mainly  phosphates,  and  small  proportions  of  substances  allied  to  gluten 
and  oil. 

17.  Oluten. — If  a  handful  of  flour  be  moistened  and  made  into  dough, 
and  then  kneaded  in  a  gentle  stream  of  water  until  the  water  runs  from 
the  dough  clear,  the  substance  that  remains  when  dried  is  known  as 
gluten,  and  in  its  moist  condition  weighs  from  25  to  50  parts  of  the 
100  parts  of  the  flour  taken.  In  its  dried  condition,  it  weighs  but 
from  10  to  15  parts.  This  substance  is  elastic,  tenacious,  and  possesses 
the  property  of  absorbing  and  holding  a  large  percentage  of  water. 
When  spontaneously  dried  in  the  air,it1s,chiBmically  speaking,  a  hydrate, 
which  parts  with  its  water  of  hydration  on  the  application  of  heat, 
which  water  is  re-absorbed  from  the  air  on  cooling.  This  property  of 
gluten  is  of  importance,  as  will  be  seen  farther  on  in  the  explanation  of 
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the  changes  fresh  bread  undergoes  in  becoming  stale,  and  which  take 
place  in  the  production  of  toast. 

18.  Starch. — ^The  water  that  has  flowed  from  the  dough  in  the  pro- 
cess of  kneading  contains,  in  suspension,  the  «torc/i*granules,  and  also 
more  or  less  gluten-cells,  which,  on  standing,  settle  to  the  bottom. 

19.  Vegetable  albumen. — If  the  clear  liquid  above  the  deposit  of  starch 
be  poured  off  and  heated  to  boiling,  a  foam  will  appear  on  the  surface, 
which  will  collect  in  the  form  of  gray  flakes,  strongly  resembling  coagu- 
lated albamen,  (white  of  egg.) 

20.  Sugar  and  dextrine. — After  separating  this  albuminous  substance 
by  flltration,  and  evaporating  the  fluid,  at  a  temperature  not  exceed- 
ing 212^  Fahrenheit,  to  the  consistency  of  a  sirup,  it  will  be  found 
to  be  sweet  to  the  taste,  showing  the  presence  of  sugary  (glucose,)  and 
wi]l  be  found  also  to  contain  a  body  allied  very  nearly  in  its  properties 
to  dextrine,  (mucilage.) 

21.  Vegetable  fibrine  and  caseine. — If  the  crude  mass  of  moist  gluten 
be  treated  first  with  weak  and  then  with  stronger  alcohol,  a  portion  will 
dissolve,  leaving  a  grayish  residue,  to  which  the  name  6i  vegetable 
fibrine  has  been  given.  The  solution  in  alcohol,  on  being  heated,  yields 
on  eooliDg  a  deposit  of  substance  having  many  properties  in  common 
with  oaeeine. 

22.  Glutin. — If  the  alcoholic  solution  be  evaporated  to  the  consist- 
ency of  a  sirup,  and  then  water  be  added,  a  body  of  pulpy  consistency 
is  separated,  which  has  many  properties  in  common  with  the  albumi- 
noids, already  mentioned,  but  also  some  properties  in  common  with 
aDimal  gelatin,  justifying  a  separate  name,  and  it  has  been  called  glutin. 

23.  Oil. — With  the  glutin  is  also  separated  a  fatty  body,  or  eil,  of  the 
consistency  and  melting-point  of  butter,  which  may  be  readily  extracted 
with  ether.  It  is  more  abundant  in  the  embryo  and  tissues  immediately 
about  it. 

24.  Besides  these  nitrogenous  compounds,  all  of  which  contain  phos- 
phates of  iron,  magnesia,  lime,  and  the  alkalies,  as  well  as  compounds  of 
sulphur,  (sulphates  f )  another  kindred  body  has  been  recognized  by 
M^^  Moari^s,  which  he  has  called  cerealinej  chiefly  found  in  bran,  and 
which  seems  to  be  distinguished  from  its  fellows  by  greater  susceptibility 
to  spontaneous  decomposition  when  moistened  and  warmed,  and  a  ca- 
pacity to  rapidly  liquefy  starch.  The  collective  name  aleuron  has  been 
given  to  all  the  organized  bodies  containing  nitrogen. 

25.  To  all  of  these  is  to  be  added  water  in  a  form  that  is  in  part  hydro- 
scopic. 

26.  The  proximate  analysis  of  wheat  gives  us  the  following  constit- 
uents :  1.  Cellular  tissue ;  2.  Woody  fiber ;  3.  Phosphates,  with  traces 
of  sulphates,  chlorides,  and  occasionally  silicates ;  4.  Albumen;  5.  Fi- 
brin,- 6.  Caseine;  7.  Olutin;  8.  Cerealine;  9.  Starch;  10.  Sugar;  11* 
Dextrine ;  12.  Oil ;  13.  Water. 
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Oademans  found  in  100  parte  of  wheat-berries — 

Starch 57. 00 

Dextrine 4.  50 

Nitrogenous  substances,  soluble  in  alcohol  but  insoluble  in 

water 0. 42 

Goagnlable  albumen 0. 26 

Albumen  soluble  in  water  and  not  coagulable,  two  kinds 1. 55 

Fibrine 9.27 

Oil 1.80 

Woody  fiber 6. 10 

Ash 1.70 

Extractive  matter * 1. 40 

Water 1 6. 00 


100.00 

Poggiale found  in  Egyptian  wheat  7.855  percent,  of  woody  fiber;  and, 
including  cellulose  and  cellular  tissue,.  Poison  accredite  to  a  Scotch 
variety  12.4  per  cent. 

Alexander  MUller  found  the  proportions  of  component  constituente  to 
vary  in  the  wheat-berries  grown  in  the  same  year  and  in  the  same  field 
according  as  the  heavier  grains  or  lighter  were  taken.  Separating  the 
product  of  pure  grain  into  two  parte  such  that  equal  volumes  weighed 
in  the  ratio  of  76.75 :  52.55,  he  obtained  from  100  parte  of  each — 

Water 15.65  15.56 

Woody  fiber 2. 54  6. 04 

Ash , 1.57  1.80 

Nitrogenous  substance 11. 84  12. 97 

Oil 2.61  2.39 

Sugar 1.41  2.40 

Starch 64.38  58.84 

From  the  above,  it  is  apparent  that  the  heavier  grain  contains  more 
starch,  but  less  of  nitrogenous  substance,  sugar,  and  woody  fiber. 

27.  To  the  above  may  be  added  a  table  embracing  results  showing 
how  greatly  the  composition  of  the  wheat-berry  is  influenced  by  differ- 
ences in  season,  soil,  climate  and  variety : 
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28.  NiTRoaENOUS  BODIES. — ^Tbe  organic  elements  of  the  several  nitro- 
genous bodies  in  the  foregoing  tables  are  not  only  the  same,  but  are 
substantially  in  the  same  proportions.    The  average  analyses  yield — 

Carbon 53. 5 

Hydrogen 7. 0 

Nitrogen 16.  0 

Oxygen,  phosphates  and  sulphates 23. 5 

100.  0 

29.  The  sulphates  and  phosphates  vary  in  quantity  and  proportion 
much  from  each  other,  and  are  doubtless  connected  with  the  chemical 
and  physical  qualities  of  the  diflferent  nitrogenous  substances  of  which 
they  constitute  a  part. 

30.  Gluten  may  be  estimated  either  moist  or  dry,  as  already  pointed 
out.  The  average  of  nine  varieties  from  different  countries  in  Europe, 
determined  long  since  by  Yauquelin,  gave  for  the  moist  gluten  25.57  per 
cent,  of  the  flour,  and  for  the  dried  10.69  per  cent. 

The  determinations  of  the  percentage  of  moist  gluten  in  the  flour 
from  certain  varieties  of  wheat  exhibited  at  the  International  Exhibition 
of  1873,  made  by  Franz  Schmidt  of  Langendorf  near  Vienna,  a  member 
of  the  international  jury,  gave  the  following  results : 

Varieties  of  wheat-flour : 

Flour,  by  the  process  of  high  milling,  from  the  Vienna  Fruit  and 

Flour  Exchange 37. 5 

Flour,  by  the  process  of  low  milling,  from  the  German  Collective 

Exhibition 25.5 

Extract  flour,  from  Economo,  in  Trieste 44. 25 

Flour  of  the  Hungarian  Collective  Exhibition 37. 0 

Flour  from  Banadura  wheat  from  Eussia,  by  A.  Bakhrameift' ...  48. 65 

Flour  from  Liaschkofl',  (from  white  wheat) 35. 3 

Flour  of  G.  C.  Thilenius,  Cape  Girardeau,  Missouri,  (from  Ameri- 
can white  wheat) 32. 5 

Flour  from  the  hard  wheat  of  Algiers 32. 5 

Italian  flour  from  Besareth  in  Ancoua 25. 0 

Spanish  flour 30. 0 

Japanese  flour 37. 5 

31.  Von  Bibra  analyzed  the  gluten  obtained  from  several  varieties  of 
flour,  and  found  the  proportions  of  vegetable  fibrine,  gelatine,  and  ca- 
seine  to  be  as  shown  in  the  accompanying  table  : 


Percentage  of  moiat 
gluten  in  tJie  flour. 


Ingredients. 

Imperial  flour,  finest 
numbers. 

Medium 
fiour. 

Fine  Spelz  flour. 

Three  vaTleties  of 
wheat-flour. 

1 

3           3 

4 

1 

2 

1 

3 

3 

Vegetable  fibrine 

Vegetable  gelatine 

Vegetable  caaeine 

Oil. 

7.95 

14.40 

8.80 

5.83 

71.55'  fi9.40 

16.00   17.57 

6.  53     7.  30 

5. 5W     5.  73 

70.48 
16. 9S 

6.:« 

6.27 

81.61 
7.54 
3.80 
7.00 

78.6-2 
8.35 

4.88 

a  15 

70.82 

16.53 

7.08 

6.17 

71.14 

15.36 

7.30 

6.24 

71.90 

17.20 

6.29 

4.61 

71.89 

19.56 

4.01 

5.14 

70.73 

13.64 

9.35 

6.3d 

71.90 

15.43 

7.40 

5*97 
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32.  Dextrine,  woody  fiber,  cellitlose,  starch,  and  glucose. — 
The  compositioD  of  starch,  dextrine,  woody  fiber  and  cellular  tissue 
shows  the  carbon,  hydrogen  and  oxygen  to  be  in  the  same  equivalent 
proportions,  and  are  given  in  the  formula — 

^12  Hio  Oio 

Glucose  (frait  sugar)  contains  two  atoms  more  of  water,  and  has  the 
formula — 

^12  Hi2  Oi2 

This  is  the  body  into  which  starch  and  dextrine  are  converted  by  the 
action  of  ferment;  and,  by  a  kindred  reaction,  the  glucose  is  converted 
into  alcohol  and  carbonic  acid,  as  given  in  the  following  equation  : 

Glocofle.  Alcohol.     Carbonic  acid. 

Ci2  Hi2  On  =  2  (C4  He  O2)  +  2  (C  O2)  • 

These  changes,  which  play  so  important  a  part  in  giving  porosity  to 
bread  by  the  yeast  or  leaven  process,  will  be  considered  farther  on. 

33.  That  the  phosphorus  of  wheat  is  present  in  the  form  of  phos- 
phoric acid,  is  evident  from  the  experiments  already  mentioned,  ot  treat- 
ing the  cross-section  of  wheat  with  ammonio-sulphate  of  copper,  which 
yields  a  green  substance,  phosphate  of  copper,  and  flour  with  a  solution 
of  ammonio-nitrate  of  silver,  yielding  a  yellow  body,  the  tribasic  phos- 
phate of  silver. 

The  ciicamstance  that  phosphoretted  hydrogen  is  set  free  in  the 
putrefactive  fermentation  of  dough  does  not  antagonize  this  conclusion, 
siDce  superphosphate  of  lime  composted  with  fermenting  organic  mat- 
ter will  yield  the  same  product. 

That  the  sulphur  of  the  gluten  and  kindred  bodies  is  in  the  form  of 
salphuric  acid  or  sulphates,  is  exceedingly  probable,  though  it  is  diffi- 
cult to  determine  this  point,  because  it  is  not  easy  to  disengage  the 
salphnric  acid  without  subjecting  the  flour  to  processes  which  involve 
the  hazard  of  oxidation. 

The  circumstance  that  sulphuretted  hydrogen  is  evolv.ed  in  the  pro- 
cess of  putrefactive  fermentation  of  moistened  flour  is  not  opposed  to 
this  conviction,  since  sulphates  are  readily  reduced  by  liquid  organic 
matter ;  as,  for  example,  the  action  of  ether  upon  sulphate  of  lime,  which 
after  a  time  yields  the  odor  of  sulphuretted  hydrogen. 

34.  Vabibties  of  wheat. — ^The  genus  Triticum  includes  two  species, 
T.  vulgare  and  T.  spelta  and  a  vast  number  of  varieties.  These  varieties 
differ  from  each  other,  whether  bearded  or  not,  whether  single-headed 
or  many-headed,  whether  having  white  or  red  chaff,  and  whether  of 
white  or  red  berry,  or  bluish ;  they  differ  in  their  period  of  ripening, 
in  susceptibility  to  climatic  influences,  and  in  yield. 

The  general  structure  of  the  grain,  physically  considered,  varies  some- 
what ;  and  the  composition  as  revealed  by  proximate  and  ultimate  analy- 
sis also  varies.  There  is  a  plump  and  a  slightly  shrunken  berry ;  a  brit- 
tle and  a  tough  berry ;  a  berry  containing  more  lime  and  magnesia  and 
cue  containing  less  of  these  ingredients ;  a  berry  in  which  the  soda 
which  is  usually  present  in  small  quantity  is  very  greatly  increased 
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The  gluten,  the  atarch,  the  several  nitrogenous  substances,  and  the 
phosphates  vary  in  proportion  to  each  other  and  to  the  whole. 

35.  There  is  one  quality  in  which  samples  of  wheat  differ  very  greatly 
from  each  other.  It  is  in  the  products  yielded  by  the  grain  when  sub- 
jected to  pressure  or  a  blow,  as  in  the  process  of  converting  it  into  floor. 
In  this,  the  grains  of  different  districts  and  of  the  same  district  in  differ- 
ent years  vary  greatly.  The  Hungarian  varieties  selected  for  the  pro- 
duction of  the  choicest  flour  and  bread  at  Vienna  were  didtanguished  ia 
these  latter  peculiarities.-   They  yielded  a  more  gritty  flour. 

36.  HuNGAKiAN  WHEAT. — It  would  be  perhaps  difficult  to  determine 
to  what  special  agency  the  marked  superiority  of  the  Hungarian  wheats 
or  perhaps  it  shguld  be  said  of  the  Hungarian  flour,  is  to  be  ascribed  } 
but,  aside  from  the  constant  care  of  the  farmer  in  changing  the  varieties 
grown,  with  the  slightest  deterioration  in  quality  of  the  products,  it  is 
believed  to  be  due  largely  to  the  dryness  and  clearness  of  the  atmosphere 
of  the  region  in  tchich  tJie  wheat  is  grown^  at  the  time  when  the  contents  of 
the  herry  are  in  the  condition  technically  "known  as  *•  wt'Zfc." 

37.  ''The  climate  of  the  Hungarian  lower  lands  is  marked  by  frequent 
and  extreme  vicissitudes.  It  is  a  continental  climate.  The  modifying 
influence  of  the  sea  is  not  appreciable."  As  a  consequence  of  the  dry. 
ness  of  the  air,  notwithstanding  the  tolerably  cool  nights,  there  is  no 
dew  in  summer.  Soon  after  sunrise,  the  temperature  rises  to  740-77^ 
Fahrenheit,  and  in  the  course  of  the  day  attains  from  95^  tolOO^,  and  there 
remains  until  nearly  sunset.  Not  infrequently,  the  rain-storms,  commenc- 
ing in  violence,  pass  over  to  a  mild  continuous  rain,  which  seldom  lasts 
more  than  two  days,  and  produces  an  astonishing  development  of  vege- 
tation. 

The  driest  months  are  July  and  August.  Taking  the  average  yearly 
moisture  in  the  air  in  the  mountain-lands  at  81^.5,  (maximum  100^,)  in  the 
west  and  southwest  portions  of  Hungary  it  is  76^.5  and  in  the  plains 
71^,  that  is  8^  lower  than  prevails  in  the  North  German  plains. 

The  total  annual  rain-fall  in  all  Hungary  is  24  inches,  distributed 
through  107  days.  In  the  plains,  it  sinks  to  19  inches,  and  this  fiedls  in 
96  days. 

The  average  mean  annual  temperature  of  Pesth  is  510.88.*  The  Hun* 
garian  summer  is  uniformly  very  dry. 

38.  How  is  this  dryness  to  increase  the  percentage  of  nitrogen  f  ^he 
explanation  would  seem  to  be  found  in  the  more  rapid  evaporation  of 
water  from  the  leaves,  which  brings  up  the  water  from  the  soil  and  with 
it  whatever  is  held  in  solution. 

It  would  be  expected  that  the  inorganic  constituents  which  are  in  solu- 
tion in  the  water  should  be  in  augmented  percentage ;  and  this  has  been 
found  to  be  the  case.  Mayer  found  the  phosphoric  acid  to  increase  with 
the  nitrogen,  and  believed  the  production  of  nitrogenous  bodies  depend- 

*From  the  "Skizie  der  Landskunde  Ungama,^*  prepared  as  ad  introduction  to  tbe 
catalogues  of  tbe  Hungarian  department  at  the  Vienna  Exposition. 
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ealoutJie  preaence  of  the  phosphates.    He  found  the  ratio  of  phosphoric 
acid  to  ^beat  in  the  dried  kernels  to  be  as  1.078 :  2.20,  or  100  parts  of 
phosphoric  acid  to  204  parts  ot  nitrogen.    Kitthansen  found  the  propor- 
tion of  nitTogen  somewhat  higher,  100  of  phosphoric  acid  to  258  of 
nitrogen. 

39.  The  effect  of  the  Hungarian  climate  on  the  development  of  the 
irhite  wheat  of  Aostralia  brought  into  Hungary  and  cultivated  there,  is 
seen  on  comparing  sections  of  the  original  Victoria  wheat  with  the  prod- 
uct of  the  same  grain  after  some  time  growing  in  Hungary  in  several 
particulars :  1.  The  kernels,  which  were  originally  white,  have  changed 
more  or  less  perfectly  to  red  ^  2.  In  some,  the  portions  most  remote  from 
the  oater  shell  are  still  white  or  clouded ;  3.  In  others,  the  whole  of  the 
kernel  oo  one  side  of  the  groove  is  red,  and  a  patch  of  the  other  from 
the  sorface  Inward  remains  white;  4  On  shavingthin  slices  from  a  trans* 
verse  section  of  such  a  kernel,  the  white  part  is  found  to  be  relatively 
tenaoioiis,  while  the  red  is  brittle;  5.  In  thin  slices,  the  red  portion 
appears  quite  as  white  as  the  white  portion.  It  is  perhaps  safe  to  say 
that  the  Hungarian  red  berries  are,  as  a  general  rule,  more  shriveled, 
more  SHigalar,  or  less  rounded,  than  the  white  kernels  of  Victoria.  They 
certainly  are  more  shriveled  than  the  samples  of  what  is  known  as 
plnmp  wheat  in  the  United  States. 

40.    BELATION  OF   CliDCATE  TO    THE    PEBGENTAOB  OF  NITBOOEN.— 

LaskOwsky  investigated  a  large  number  of  Russian  varieties  of  wheat 
collected  at  the  great  Bnssian  Agricultural  Exposition  in  1864,  deter- 
mininfr  their  percentages  of  water,  nitrogen,  and  oil.  He  found  that, 
as  compared  with  the  wheat  of  other  countries,  especially  those  to  the 
west  of  Bossia  and  nearer  to  the  sea,  the  Bnssian  wheat  was  richer  in 
nitrogen.  The  climate  of  Bussia  in  the  same  latitudes  was  colder  in 
winter,  and  warmer  and  drier  in  summer.  The  farther  east  one  goes, 
the  wanner  does  he  find  the  summer,  and  the  less  the  rain-fall.  If  this 
be  the  caase  of  the  greater  percentage  of  nitrogen,  it  ought  to  be  found 
that^  as  one  recedes  from  the  seacoast,  the  percentage  of  nitrogen  in  the 
wheat  should  increase ;  and,  as  a  matter  of  fact,  this  is  the  case,  as  the 
following  table,  takep  from  Kerl  &  Stohlman's  Technische  Ghemie,  will 
show : 

Percentage  of  nitrogen. 

Scotland,  (V.  Bibra) 2.01 

North  and  Middle  France,  (Reisch) 2. 08 

Neighborhood  of  lille,  (Millon) 2.18 

Chemnitz,  Saxony,  (Siegert) ...  2. 42 

Bavaria,  (Mayer) 2. 20 

Eldena,  Baltic  Sea,  (v.  Bibra) 2. 18 

Baitz  Blansko,  Mahren,  (Gohren) 2. 36 

Poland,  (Pdigot) 2.68 

Odessa,  (Millon) 3.12 

Toganrog,  (Pdigot) 2. 54 

Kja«aB,(v.  Bibra).... 2.47 
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Percentage  of  nilrogon. 

Samaria,  (v.  Bibra) 3.  47 

European  Bassia,  (Laskowsky) 3. 58 

Government  of  Wilna '. * 1-95 

Eriwan,  (between  Caspian  and  Black  Seas) 4. 30 

Central  Kussian  governments -  3. 57 

South  and  Southeast  Eussian  governments 3.  72 

Siberia,  (v.  Bibra) 2.  65 

Tobolsk,  (Laskowsky) 2.  74 

41.  To  what  the  redness  of  red  wheat  is  due  may  be  seen  under  the 
microscope. 

The  hyaline  coat — the  testa — immediately  within  the  cigar-coat,  like 
the  rete  mucosum^  is  the  seat  of  the  pigment.  In  anripe  grain,  it  may  be 
seen  to  contain  fine  yellowish  or  brownish-red  granules.  Where  both 
are  wanting,  and  the  interior  is  mealy,  the  berry  is  white.  Where  the 
granules  are  yellowish,  the  berry  corresponds  in  color.  Where  the 
berry  is  red,  the  granules  of  the  testa  are  red. 

It  has  been  stated  to  me  by  an  experienced  miller  that  in  some  sam- 
ples of  wheat  the  red  matter  of  the  interior  of  the  groove  is  so  abun- 
dant that  it  is  quite  impossible  to  obtain  from  them  a  white  four.  It 
is  spoken  of  by  some  millers  as  having  a  gummy  consistency.  I  have 
carefully  compared  a  very  large  number  of  analyses,  organic  and  inor- 
ganic, proximate  and  absolute,  to  see  if  there  exists  any  constant 
quantitative  inorganic  concomitant  of  the  redness  or  whiteness  of  wheat. 
It  is  probably,  purely  organic.  Mr.  Thomas  J.  Hand,  in  his  paper  on 
"Wheat:  its  Worth  and  Waste,"  states  that  in  the  fully  ripe  wheat  he 
examined,  the  cell-structure  of  the  coloring  matter  was  no  longer  defined . 

The  coat  was  too  delicate  and  filmy  to  be  justly  represented  in  a  sectional 
view. 

What  agency  determines  whether  a  wheat-berry  shall  be  red  or  white — 

that  is,  whether  the  color-coat  shall  be  red  or  otherwise — is  not  clear.    It 

is  unquestionably  a  quality  in  part  due  to  the  original  variety,  and  in  part 

to  conditions  of  growth  at  particular  stages  of  progress  toward  maturity. 

42.  The  berry  from  which  the  best  Hungarian  flour  is  n)ade,  is  for 
the  most  part,  of  reddish  color,  is  slightly  shrunken,  and  cuts  with  a 
sharp  knife  throughout  the  cross-section  something  like  the  rind  of  old 
cheese.  Under  a  sharp  blow,  it  cracks  into  lumps.  It  reminds  one  of 
our  best  so-called  southern  wheat. 

The  plump,  full  berry,  so  abundant  in  the  collections  of  the  Northern 
Pacific  Railroad,  from  the  valleys  of  the  Saskatchewan,  in  the  American 
department  of  the  Exposition,  when  laid  open  with  the  knife,  presents  a 
relatively  less  flinty  or  hard  interior;  the  investing  coats  only  of  the  wheat 
presenting  any  considerable  obstruction  to  the  edge  of  the  blade.  Un. 
der  a  sharp  blow  it  readily  falls  to  powder.  It  is  uniformly  larger  than 
the  Hungarian  berry. 

43.  Through  the  kindness  of  Graf  Heinrich  Zichy,  of  Oedenburg,  Hun- 
gary,  president  of  the  international  food-jury,  and  under  the  immediate 
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superiDtendence  of  Herr  Dosswald,  director  of  the  Pesth  Walzenmilhle^  a 
coliectioQ  of  all  the  choice  varieties  of  wheat  grown  ia  Hangary,  and  of 
those  grown  with  aaccess  in  some  other  coantries  and  introdnced  into 
Hungary,  has  been  supplied  to  aid  in  this  investigation.  The  list  in- 
cludes in  all  42  samples. 

44.  Varieties  of  wheat  which  abe  produced  in  Hungary.— 

GROUP  I. 

1.  B6k6a  improved  Hungarian  wheat. 

2.  Sconyer  Hungarian  wheat  from  poorly-tilled  soil. 

3.  Sconyer  Australian  wheat  from  well-tilled  soil. 

4.  Tolnan  wheat. 

).  Temeser  Oomitat  Hddoser  wheat  grown  in  stubble-field. 

6.  Banat  Hddoser  wheat  grown  after  corn. 

7.  Banat  H6doser  wheat  grown  in  fallow  field. 

8.  Erczier  wheat. 

9.  Erczier  wheat  of  1874. 

10.  Antumn- wheat  from  Upper  Hungary  south  of  the  Danube. 

11.  English  wheat  from  the  Banat. 

12.  Xeograde  wheat. 

13.  Theis  wheat. 

14.  Theis  wheat  improved. 

lo.  Yeszpremer  Gomitat  Adelaide  wheat. 

16.  Yeszpremer  Gomitat  Theis  wheat. 

17.  Australian  Victoria  wheat,  Borsodor  Gomitat,  1873. 

15.  Victoria  wheat,  1874. 

GEOXJP  II. 

19.  Summer  or  winter  wheat  with  white  heads. 

20.  Improved  Gaucasian  wheat. 
-1.  Triticiun  amvlon  album. 

-2.  Triticam  compactnm  nudum  mbrum. 

^.  Triticam  vulgare  nudum. 

-4.  Triticam  vulgare  Littorale  Hungaricum. 

^.  Triticam  vulgare  nigro  aristatum  Banatense. 

-6.  Bl^  Mats.  Triticum  nudum  sestivum. 

27.  Triticam  album  densum. 

23.  Triticam  turgidum  spica,  aristis  violaceis. 

29.  Triticam  Hungaricum  rubrum  nudum. 

30.  Triticam  vulgare  aristatum  mbrum. 

31.  Triticum  durum  aristatum  rubrum. 

32.  Triticum  vulgare.  albo  aristatum. 

GROUP  ni. 

33.  Neograde  wheat.  • 

34.  Theis  wheat. 

2  V  B 
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35.  Yellow  Banat  wheat,  Lower  Banat. 
36*  Bed  Banat  wheat,  Banat. 

37.  Weissenbnrg  wheat. 

38.  Pest-soil  wheat. 

39.  Wheat  from  the.  Upper  Hungary  plateau. 

40.  Original  Adelaide  wheat. 

41.  Hungarian  wheat  from  Australian  seed. 

42.  Slovak  wheat. 

Extract  from  the  report  transmitted  by  OrafZichy. — "In  the  first  place) 
winter  and  summer  wheat  succeed.  Both  may  be  bearded  or  bald ;  ad 
are  cultivated. 

"Some  varieties  have  short  berries,  and  others  are  long  with  corre- 
sponding diameters.  I 

"The  color  is  sometimes  dark  and  sometimes  light.  The  dark  color  is 
found  among  all  native  varieties  ^  the  light  is  found  in  all  imported 
varieties. 

"As  a  general  thing,  Banat  wheat  is  sown.  In  all  parts  of  the  king- 
dom, occasionally,  changes  in  the  seed  yielding  other  formed  and  col- 
ored berries  of  Banat  wheat  appear,  as  a  consequence  solely  of  degen- 
eration. 

"Besides  the  Banat  wheat«  in  recent  times  there  have  been  sown  Aus- 
tralian  and  Victoria  wheat  with  some  success." 

45.  "  Here  follow  the  results  of  harvesting  and  grinding  of  samples  of 
these  two  kinds : 

"  FIELD-PEODUOTION. 

"Banat  wheat,  19  metzen*  per  1,600 a o.t 
"Australian  (Adelaide)  wheat,  25  metzen  per  1,600  a  o. 

"  MILLINa-EESULTS. 

"  Banat  wheat 


Flour,  No.  0-2 14. 1  ^  ^  ^  ^ 


Per  cent. 

•  1  i  1 9 
Flour,  No.  3 5.3)     * 

Flour,  No.  4 8. 2  >  ^i  - 

Flour,  No.  5 16. 5  f 

Flour,  No.  6 13. 2  I  ^ ^  ^ 

Flour,  No.  7 8.2  K  ' 

Flour,  No.  8 7. 6 

Bran,  No.  9 17. 6 

Bran,  No.  10 3. 0 

Waste,  No.  11 ,. 2. 3 

Loss 4. 0 


100.0 


*  Metzen  =  16.^   wiue-gallons.  ta°  =  unit  of  laud-measure. 


VARIETIES   OP   WHEAT.  19 

^^Australian  wheat 

Per  cent. 

»' Flour,  No.  0» ^-'^{^^  R 

"Flour,  No.  3 19.1) 

"Flour,  No.  5 24. 0 

"Flour,  No.  6 27. 3 

"Flour,  No.  8 2. 5 

"Bran,  No.  9 12. 0 

"Bran,  No.  10 6. 0 

*'Loss 4.4 


100.0 


"  GLUTEN,  (MOIST.) 


'•  No.  0  . 

''Banat 

whea^. 

Per  cent, 
36 

^'  No.  3 

37 

"  No.  5  , 
"  No,  6  , 

■  ••»   «••• 

38 

46 

'^  No.  8  , 

26 

^^ Australian  irheat 

Per  cent. 

"No.  0 32 

"No.  3 35 

"No.  5 45 

"No.6 40 

"No.8 47 

"The  experimeDts  of  the  bakery  show  the  superiority  of  the  Hunga- 
rian wheat.  On  the  whole,  the  Australian  wheat  soon  degenerates  and 
becomes  inferior  to  the  Banat  wheat. 

"Altenburg,  Hungary. 

"Geaf  EENNER.^' 

46.  The  varieties  of  wheat  recognized  in  the  botanical  gardens  and 
agricultural  institutions  of  the  different  states  of  Europe  are  numerous. 
Before  me  is  a  list  of  forty  varieties  prepared  in  Saxony.  The  number 
produced  at  Hohenheim,  in  Wiirtemberg,  is  large.  Most  of  these,  and 
doubtless  many  others,  were  on  exhibition  at  the  Exposition,  in  many 
instances  exquisitely  arranged. 

In  the  pavilion  of  Prince  Schwarzenberg,  effect  was  added  to  the  dis- 
play by  arranging  the  different  varieties  in  contiguous  variously-shaped 
cells  constituting  a  mosaic,  in  which  the  different  shades  of  color  and 
the  varieties  in  form  were  brought  into  contrast.  The  collections  of  the 
diferent  states  of  the  German  empire  were  most  extensive,  as  were 
also  those  of  the  Austro-Hungarian  empire,  and  indeed  of  most  of  the 
^ontries  represented  at  the  Exposition. 

The  collection  sent  by  the  direction  of  the  Northern  Pacific  Railroad 
^as  of  great  excellence,  variety,  and  extent,  and  received  the  medal  of 

47.  STBucTtJBB  OF  THE  WHEAT-PLANT.— lu  the  agricultural  Collec- 
tions of  Germany  and  Austria  particularly,  there  were  most  carefully 

'The  terminology  of  the  Hungarian  milling-Bystem — the  meaning  of  the  numbers — 
'ill  be  presented  under  the  subject  of  milling. 
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prepared  specimens  illustratiDg  the  stracture  of  the  whole  plant ;  its 
growth,  and  especially  the  influence  of  the  condition  of  the  subsoil 
upon  the  development  of  the  fibers  of  the  roots.  These  were  presented 
in  their  whole  length  and  utmost  detail,  exhibiting  in  some  instances 
an  extension  from  the  surface  of  the  soil  downward  exceeding  a  full 
yard. 

The  specimens  prepared  by  Baron  Horsky,  of  Horskysfeld,  near 
Kolin  in  Bohemia,  attracted  special  attention,  as  showing  how  far,  where 
the  soil  is  penetrable,  the  roots  will  extend  to  reach  water  or  needed 
nutriment. 

48.  The  pebseevation  of  wheat  in  large  masses  against 
HEATING. — ^The  excellence  of  the  Vienna  bread  is  not  due  to  any  single 
peculiarity  in  the  processes  pursued  by  the  Vienna  baker,  but  is  to  be 
ascribed  to  the  fidelity  with  which  the  susceptibilities  of  the  grain  are 
respected  and  observed  in  all  the  changes  to  which  it  is  subjected,  from 
the  time  the  seed-wheat  is  selected  and  sown,  through  all  the  career  of 
growth  and  ripening,  the  harvesting  and  the  threshing,  transportation, 
keeping  in  the  granary,  and  milling,  to  the  time  when  the  selected  por- 
tions are  subjected  to  the  processes  of  the  baker  resulting  in  bread. 

The  moist  atmosphere  which  characterizes  the  English  climate,  and 
so  frequently  interferes  with  the  harvesting  there,  and  not  infrequently 
does  great  injury  to  the  crops  in  some  sections  of  our  own  country,  both 
before  and  after  the  grain  is  cut,  and  previous  to  its  being  stacked  or 
housed  or  threshed,  is  unknown  in  Hungary.  Great  care  is  taken,  in 
the  erection  of  the  shocks  in  the  field,  to  allow  any  rain  that  may  fall 
to  run  readily  off  or  speedily  to  dry  away.  Few  things  impress  the 
traveler,  in  passing  through  the  Austrian  empire  at  the  conclusion  of 
the  wheat-harvest,  with  more  grateful  surprise  than  the  carefully  con- 
structed and  capped  shoclcs  of  moderate  uniform  size  and  almost  mili- 
tary regularity  of  arrangement,  in  which  the  wheat  remains  in  the  field 
to  become  thoroughly  dried,  preparatory  to  the  gathering  into  stacks 
or  barns  to  be  threshed. 

49.  In  threshing  the  grain,  the  flail  is  still  extensively  used  in  various 
parts  of  Austro-Hungary. 

Care  is  taken,  when  the  grain  has  been  threshed,  cleaned,  and  pre- 
pared for  market,  and  when  the  quantity  is  small  and  not  thoroughly 
dry,  by  occasional  turning  over  with  the  shovel,  to  expose  all  parts  of  it 
repeatedly  to  the  air,  and  so  prevent  "heating,'^  and  to  destroy  any 
microscopic  vegetation  or  mold,  the  spores  of  which  are  ready  to  take 
advantage  of  the  moist  surface  of  the  berry  and  work  the  deterioration 
of  its  contents. 

50.  On  the  estate  of  Baron  Horsky  in  Bohemia,  which  was  exhibited 
to  the  food-jury,  was  a  so-called  American  granary,  provided  with  an 
elevator  for  the  purpose  of  carrying  the  graio  to  the  uppermost  of  a 
series  of  perforated  floors  or  shelves,  by  means  of  which  the  grain  could 
be  made  to  fall  in  numerous  slender  streams  through  successive  air- 


DISEASES   OF   WHEAT:    ITS   ENEMIES.  21 

spaces  to  the  hopper  at  the  bottom,  from  which  the  grain  was  again 
carried  in  the  backets  of  the  elevator  to  be  discharged  on  the  upper 
sbelf,  and  so  made  to  go  ronnd  and  round  until  the  desired  dryness  had 
ken  obtained.  This  is  only  one  of  the  numerous  devices  which  this 
prince  of  agriculturists  has  introdnced  for  the  scientific  solution  of  the 
problem  of  producing  a  perfect  wheat-berry.  An  apparatus  for  this 
purpose,  to  be  used  also  as  a  malt-kiln  and  malt-sprouter,  by  Joseph 
(reemaD,  of  l^ew  York,  exhibited  in  the  American  department  of  the 
Exposition,  received  the  distinction  of  honorable  mention. 

51.  Diseases  and  enemies  of  the  wheat. — Among  the  most 
interesting  of  the  exhibitions  of  material  for  illustration  in  the  depart- 
meDt  of  technical  education,  from  Bohemia,  Hungary,  Austria,  and  the 
German  empire,  were  elaborate  preparations  of  the  various  insect- 
eueoiies,  presenting  their  habits,  the  development  of  their  eggs  in  all 
>tiges  of  their  growth,  and  the  modes  by  which  the  injuries  effected  by 
tlem  are  accomplished. 

It  is  to  be  regretted  that  it  is  quite  impossible  to  give  any  description 
commensurate  with  the  merit  of  this  department  of  the  Exhibition,  as 
inmany  cases  they  existed  only  in  the  particular  samples  submitted  at 
tiie  Exposition,  and  were  accompanied  by  no  special  description. 

These  results  of  the  labors  of  love  on  the  part  of  teachers  and  of 
lostitations  for  instruction  in  technical  education  were  eminently  sug- 
i^^tive  to  any  one  interested  in  object-teaching,  and  showed  how  possi- 
t'-i^  it  is  to  bring  within  the  sphere  of  thorough  scientific  investigation 
tbe  minnteet  conditions  upon  which  the  success  of  the  practical  agricul- 
tarist  depends. 

Wheat-blight,  rust,  ergot,  honey-dew,  Hessian  fly,  and  the  red,  black, 
jnd  white  weevil  are  familiar  names ;  but  how  much  more  would  they 
>i^ify  to  us  with  scientifically-arranged  actual  specimens,  displaying 
the  lesalts  of  anatomical  dissection  and  microscopic  analysis,  illustrat- 
ing every  stage  of  their  growth  and  their  habits,  the  parts  of  plants 
in  which  the  eggs  and  spores  are  deposited,  and  the  kind  and  extent  of 
'Aiary  which  they  produce ! 

52,  IxPTJBiTiES  IN  WHEAT.— Commercial  wheat  is  rarely  absolutely 
pore.  Beside  the  dust  and  sand,  chaff  and  straw,  there  are  numerous 
^^^^  which  more  or  less  find  their  way  through  the  fanning-mill  to  the 
?panary,  and  require  to  be  separated  from  the  wheat-berry  before  the 
^heat  is  fit  for  grinding.  Among  these  may  be  mentioned  numerous 
varieties  of  wild  onions,  vetches,  pease,  parsley,  beans,  radishes,  mus- 
tard, chess,  oats,  grass-seed,  cockle,  fragments  of  straw  and  chaff,  &c. 
-^1  these,  together  with  blasted  kernels  of  wheat,  rust,  and  ergot, 
>mnt,)  must  be  effectually  removed. 

It  is  plain  that  shrivel^  or  blasted  berries  in  the  process  of  milling 
^oald,  for  the  most  part,  be  resolved  into  fine  bran,  and  so  be  with 
difficulty  separated  from  the  flour,  and  thus  the  flour  discolored  and 
rendered  less  nutritious. 
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Some  of  the  foreign  seeds  impart  unpleasant  taste;  some  are  not 
wholesome  for  food;  and  most  of  them  impair  the  color  of  the  flour. 

53.  Yarious  mechanical  devices  are  in  use  for  separating  the  light 
grains  from  the  heavy,  and  the  foreign  seeds,  grains,  and  other  impuri- 
ties from  the  sound  wheat.  The  sieve  is  one;  another  is  the  blower, 
causing  a  current  of  air  to  act  upon  a  thin  cascade  of  falling  grain. 

In  the  sifting  process,  advantage  is  taken  of  the  unequal  size  and  of 
the  different  shapes  of  the  bodies  to  be  separated  from  each  other.  It 
is  easy  to  see  how  light  grains  and  chaff,  bits  of  straw  and  fine  dast, 
would  be  farther  diverted  from  a  perpendicular  in  falling  through  a 
current  of  air  driven  by  a  revolving  fan  than  the  heavy  sound  grain. 
This  principle  was  illustrated  in  the  earliest  times  when  the  mixed  wheat 
and  chaff  were  tossed  together  into  the  air  to  be  separated  by  the  wind 
before  reaching  the  ground,  and  is  the  principle  underlying  the  ordinary 
fanning-mill. 

The  separation  of  mustard,  cockle,  and  grass  seed  from  the  wheat 
may  be  easily  effected  by  passing  the  mixed  grains  over  inclined  plates 
peiforated  with  holes  large  enough  for  the  smaller  seeds  to  pass  through 
but  not  large  enough  for  the  wheat. 

r 

Fig.  10. 


Sketch  of  side  view  of  JewelPs  separator. 

1^  oats,  chaff,  &o. 

2,  mustard,  cockle,  grass-seeds,  <&.c. 

3,  Bonud  wheat. 
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54.  The  oat-grain  is  separated  by  taking  advantage  of  its  elongated 
form.  The  mixed  oat  and  wheat  grains  are  discharged  in  a  thin  sheet 
Dpon  an  inclined  jogging,  thin  iron  plate,  perforated  with  round  holes, 
at  intervals  nicely  determined  by  experiment,  abundantly  large  for  the 
ready  passage  of  both  the  wheat  and  oat  grains  if  presented  end  fore- 
most perpendicularly  to  the  surface  of  the  plate*  But  as  the  plate  is 
inclined,  each  berry  must  be  tipped  forward  in  order  to  enter  a  hole. 
An  individual  hole  is  of  such  diameter  that  when  the  wheat-grain  sliding 
forward  carries  its  center  of  gravity  beyond  the  support  of  the  upper 
d^  of  the  hole,  there  will  be  room  for  the  prow,  that  is,  the  forward 
end  of  the  grain,  to  sweep  downward  through  the  hole  without  striking 
its  lower  margin,  and  thus  the  wheat-grain  be  separated.  The  oat- 
grain,  however,  in  sliding  down  the  inclined  plane,  before  the  center  of 
gravity  has  passed  beyond  the  support  of  the  upper  margin  of  the  hole, 


v\  w  V 

^ill,  by  reason  of  its  prolonged  hull,  extend  over  the  lower  margin  of 
the  hole,  and  thus  fail  to  fall  through.  As  the  oat-grain  advances,  the 
center  of  gravity  will  pass  beyond  the  lower  edge  of  the  hole  and  gain 
tbe  support  of  the  continuous  surface  before  the  tail  of  the  berry  will 
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hare  lost  the  sapport  of  the  upper  edg^e.  The  accompanyiDg  cats  (Figs.  10 
and  11)  illtistrate  withoat  further  explaaation  the  process  by  which  the 

Fig.  12. 


Aspirator. 

oat-grains  are  separated  from  the  wheat.    Fragiuents  of  straw  and  chaf)' 

Fifr.  13.    *  will  pass  on  with  the  oat;  while 

mnstard  and  other  seeds  smaller 

than  the  wheat  are  separated  by 


Higoette's  etoDe^eeparator. 


55.  For  the  separation  of  the 
heavy  or  soand  fh)m  the  light  or 
blasted  kernels  and  from  straw 
or  chaff,  the  apparatus  shown  in 
Fig.  12,  and  called  an  aspirator, 
is  employed.  The  wheat  enters 
at  A.  The  current  of  air  enters 
through  the  falling  grain  at  B, 
drawn  by  the  exhaust-fan.  The 
heavier  kernels  drop  directly 
down.  The  lighter  and  blasted 
kernels  fall  to  O,  and  the  lighter 
chaff  and  straw  pass  out  through 
the  exhaastrohamber. 

This  apparatus  was  on  exhibi- 
tion as  Bauer's  patent  exhaust- 
purifier  or  aspirator. 

To  separate  the  heavy  ftom  the 
light  grains,  and  also  to  separate 
coarse  sand  or  minute  pebbles 
from  wheat,  the  machine  shown 
iu  Fig.  13,  and  known  as  J.  Hig- 
nette's  stone-separator,  was  on 
exhibition. 

The  grain  enters  at  A  from  a 
spout,  npon  a  slightly  inclined 
sdrfoce,  resting  on  slender  wood- 


en supports.    As  a  consequence  of  a  peculiar  janing  or  shaking,  tlie 
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iieaTier  particles  or  gratos  work  toward  the  angle  C,  wbere  they  drop  into 
ibe  compfu-tment  D,  while  the  lighter  eecape  over  the  low  passes  at  o  o'. 

56.  Sepakatlno  bound  seeds. — Another  device  has  been  employed 
JQ  the  neighborhood  of  Vienna,  in  which  advantage  has  been  taken  of 
the  spherical  form  of  certain  of  the  foreign  seeds  to  effect  their  removal. 

The  wheat,  with  its  mingled  mnstard-seed,  wild  pease,  and  other 
nxuid  gnuQS,  is  discharged  through  a  tube  apon  the  apex  of  a  var- 
nished wooden  cone,  the  slopes  of  which  are  inclined  to  the  perpendic- 
nlar  at  an  angle  of  about  56°.    The  elongated  wheat-grains  slide  to  the 


bottmn  within 


Fig.  15. 


t  certain  time,  being 
tetuded  by  friction.  The  round  grains,  ji^^^ 
liowerer,  rolling  down  the  side  of  the  |i    ! 
cone,  acqaire  very  much  greater  ve- 
locity, and  leap  across  a  narrow  open- 
ing at  the  base  of  the  cone ;  while  the 
Theat-graius,  moving  mnch  more  slow- 
It,  fall  into  the  opening,  and  are  received  into  a  separ-  ^ 
ate  receptacle.  £^5^ 

The  following  fignre  (14)  exhibits  the  working  of  the  C^>^- 
apparatOH.   Tfaespontaisadjustable.  Theronndgrains,  ■;;;:::^ 
atrikingthe  slender  ledge  at  the  baseoftbe  cone,  bound      "^ ^ 
Fig.  \\.  f"" 


"r  leap  across  the  openings  c  c,  while  the  long  grains  of  nheat,  moving 
at  a  slower  rate,  fall  through  and  descend  the  iucliue  to  6, 

57.  Still  another  device  in'nse  in  the  steam-mills  of  best  repute  in 
Austria  may  be  mentioned.  An  endless  apron,  stretched  upon  two 
equally-inclined  cylinders,  receives  the  grain  in  a  thin  stream.  The 
inclination  is  such  that,  as  the  apron  moves  along,  the  spherical  grains 
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roll  off  ftom  tbe  lower  edge  of  the  apron,  while  the  wheat-grainB,  incapa- 
ble of  rolling,  are  discharged  from  the  apron  at  the  curre  of  the  cylinder. 

The  accompanying  diagram  (Fig.  15)  wilt  illustrate  the  constrnction 
and  action  of  this  device. 

68.  Another  device  is  shown  in  the  foliowing  diagrams,  (Figs.  16, 17;) 
it  is  known  as  Yachon's  separator.  It  consisfB  of  a  cylinder,  partly 
of  perforated  plate  or  wire-cloth  screen  and  partly  of  peculiarly  rongb- 
eoed  surface  not  perforated,  within  which  is  a  trough.    The  flrst'part  of 


the  cylinder  consists  of  a  perforated  plate  of  sneb  constraction  that  only 
seeds  smaller  than  the  sound  wheat-kernela  can  pasa  through.  The 
remainder  of  the  cylinder  is  not  perforated,  but  is  covered  with  a  pitted 
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snr&ce  as  shown  in  Fig.  17.  The  cylinder  sits  loose  on  the  axle,  and  is 
kept  in  slow  revolution.  Within  the  cylinder  is  a  trough  made  fast  to 
the  axle,  concentric  with  the  outer  cylinder,  shown  in  Fig.  16.  The 
cylinder  has  beside  its  slow  rotation  a  shaking  motion,  and  is  inclined 
at  an  angle  of  about  1(P.  By  means  of  this  motion,  the  wheat  comes  at 
length  to  the  end  of  the  cylinder.  It  does  not  rise  high  enough  on  the 
side  of  the  cylinder  to  fall  into  the  trough,  being  shaken  out,  while  the 
ronnd  pease  and  other  seeds  lik^  them  are  carried  higher,  and  reach  the 

Fig.  17.      \i2nQrLSiQr^rL, 
O  "o  O  O  O^ 

O  O  O  O  O 

p  c^o  e  o  o 

trough  as  they  fall,  and  are  at  last  discharged  at  h  i.  The  ^heat-grains 
reach  the  bag  g ;  the  finer  particles  have  already  been  left  in  e.  It  is 
easy  to  see  that  while  this  machine  may  work  well,  as  it  is  said  to  do, 
its  yield  must  be  small. 

By  these  and  kindred  devices,  and  by  graduated  currents  of  air  sep- 
arating the  shrunken  or  blasted  kernels,  the  sound  wheat-grain  is  effect- 
aally  purified  from  all  foreign  substances. 

59.  The  numerous  devices  on  exhibition  at  Vienna  for  the  purification 
of  the  grain  as  harvested,  preparatory  to  the  first  step  in  milling,  may 
all  be  regarded  as  more  or  less  complex  mechanical  contrivances  for  the 
application  of  one  or  more  of  the  principles  that  have  been  explained 
above. 

Wheat  will  not  ^'  pass  muster"  at  the  Corn  Exchange  in  Vienna  when 
it  has  a  musty  smell,  is  warm,  has  suffered  from  weevil  or  has  been 
wonn-eaten,  is  blasted  or  is  not  sufficiently  cleaned,  or  which  contains 
more  than  from  3  to  5  per  cent,  of  foreign  seeds,  which  is  to  be  deter- 
mined by  careful  counting  of  the  grains  of  a  quarter  of  a  pound. 

60.  BEMOYiNa  SMUT  Ai?D  DIRT. — Washing  the  grain  has  been  re- 
sorted to  in  the  absence  of  facilities  for  removing  the  smut  and  dirt  by 
mechanical  appliances.  It  is  true  that  the  wheat  is  made  by  this  pro- 
cess to  look  much  brighter,  and  when  the  surface  only  is  dried  the  grain 
is  necessarily  heavier  from  the  absorption  of  water.  But  the  absorp- 
tion of  water,  if  the  wheat  or  the  flour  produced  from  it  is  to  be  kept 
any  considerable  length  of  time,  is  injurious  from  its  facilitating  the 
growth  of  mold  and  the  introduction  of  those  chemical  changes  which 
result  in  **  heating,''  the  disintegration  of  the  gluten,  and  the  general 
deterioration  of  the  flour. 

For  drying  wheat  that  has  been  washed,  the  apparatus  of  Joseph 
Geeman,  of  l^ew  York,  already  mentioned,  which  consists  of  a  series  of 
troughs  supported  in  a  column  of  heated  air,  with  an  automatic  arrange- 
ment for  filling  and  emptying,  seems  well  suited. 
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61.  The   unbranning   of  wheat  and    the   removal  of   the 
BBAKD. — By  the  mere  rubbing  of  wheat-grains  between  brashes,  it  is 
Dot  practicable  to  effect  the  complete  removal  of  dirt  and  smat.    Al- 
lasion  has  already  been  made  to  a  process  by  which  the  dirt  and  smat 
together  with  the  beard  and  the  two  outer  coats  of  bran  may  be  removed, 
with  the  exception  of  the  portion  contained  in  the  bottom  of  the  longi- 
tudinal groove  on  one  side  of  the  berry.     This  process,  which  may 
be  illustrated  on  a  small  scale  by  rubbing  a  handful  of  moisteued  grains 
in  the  folds  of  a  coarse  towel,  has  been  successfully  car- 
ried out  upon  a  large  scale  by  a  device  invented  by 
i   Samnel  Bentz,  of  tbe  United  States. 
I      The  appearance  of  a  berry  from  which  the  enter  true 
I  bran  has  been  removed  down   to  the  gluten-coat,  ex- 
^^^^^       B  oept  the  portion  within  tbe  groove,  by  the  process  of 
Fig.  18,  Mr.  Bentz,  is  shown  in  the  above  figure,  (18.) 

.  The  accompanying  diagram  (Fig.  19)  will  show  the  appearance  of  a 
transverse  ^tion  of  wheat  at  the  instant  of  unbranning,  with  portions 
of  the  vegetable  hairs  and  a  part  of  the  cigar-coat  wholly  detached. 


Fig.  19. — Portion  of  transTerse  sectioD  of  nn- 
bTaDned  wheat,  150  diameters. 

1,  3,  tme  brsn,  not  yet  detached  at  one  es- 
tremitf,  150  diametoTS. 

Q,  detached  cells  of  Inner  tme  bran,  "cigar- 
eoat,"  presenting  their  ridea,  150  diameters. 

A,  A,  poTtioDB  of  boira  from  the  brink,  100  di- 
ameters. 

The  annexed  diagram,  (Fig,  20,)  like 
the  former,  from  the  pencil  of  Mr.  Hand, 

shows  the  impossibility  of  perfectly  un-  ^  w  - 

braDDiug  tbe  berry.    The  portion  ot  tbe    Fi  j.  ».-t™.„™  «eaoD  of  th. 

°  •'  *^  oreoMof  ukemel  of  Qntranned  wheal, 

bran  within  the   groove  is  mechanically  ^  diameters.    Gluten-cellB  in  outline 

sheltered  from  any  effort  of  friction.        only. 

62.  Shut-uachines. — Numerous  devices  of  so-called  smut-machines 
have  been  invented,  in  which  the  outer  coat  is  more  or  less  removed,  and 
with  it  the  brush,  or  beard.  Those  rest  in  the  main  upon  the  principle 
of  passing  tbe  wheat  between  sharply  roughened  or  pointed  iron  snr- 
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faces,  as  teeth  or  wire  brash,  or  beaters  npoa  the  sarface  of  a  cyliuder, 
or  frastam  of  a  cone,  revolting  at  a  high  speed  within  a  metallic  c»se 
perforated  with  holes  or  slits,  serving  the  doable  purpose  of  permitting 
the  dost  to  escape  and  presenting  a  rough  surface. 

Iq  all  this  departmeot  of  cleaning  the  grain,  there  was  a  great 
variety  of  devicea  on  exhibition  at  "Vienna,  the  detailed  description  of 
«tich  does  not  properly  belong  to  tbis  report. 

Tbe  clipping  of  the  brush  and  the  germ  at  the  opposite  end  is  also 
effected  by  passing  the  grain  between  millstones,  separated  from  each 
atbeT  by  a  distance  a  little  less  than  the  length  of  the  grain  and  beard 
[dgether.  It  is  obvious  that,  in  its  passage  between  such  stones,  the 
^118  will  be  abraded  only  Ahea  in  position  vertical  to  the  surface  of 
tlie  Btones. 

The  wheat  grading  and  purifying  machine  of  Howes,  Babcock  &  Co., 
Silver  Creeh,  S,  Y,,  received  the  distinction  of  the  medal  of  progress 
It  is  presented  in  section  in  the  accompanying  drawing,  (Fig.  21.) 


Hoirei,  Balicock  &.  Co.'s  machine  for  removing  smut,  poiDting,  and  cleaning  grain. 
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The  whtot  enters  at  A,  passes  through  the  cylinder  B  B,  comes  through 
O  to  D,  where  it  encounters  the  current  of  air  produced  by  the  exhaust- 
fan,  which  conducts  the  light  kernels  to  E,  the  bran  to  F,  and  the  fan- 
chamber  which  leads  to  the  dust  and  bran  chamber.  The  air  moves  in 
the  direction  indicated  by  the  arrows.  The  particles  of  dust,  hairs,  smut, 
&c.,  that  pass  through  the  walls  of  the  cylinder  B  B,  are  carried  by  the 
exhaust  to  F.  The  excellence  of  the  work  of  this  machine  is  indorsed 
by  Professor  Kick  in  his  official  report  to  the  Austrian  government. 

63.  ScouBEB. — ^Following  the  smut-machine,  there  has  been  introduced 
in  some  mills  a  scourer ^  consisting  of  a  stiff  brush,  against  which  and  below, 
a  grooved  burr-stone  is  made  to  revolve,  between  which  the  wheat  passes. 
It  serves  to  remove  still  adhering  hairs  *and  loosened  portions  of  the 
outer  bran,  and  presents,  after  passing  through  a  blower,  a  berry  of 
remarkable  smoothness  and  look  of  purity.  By  this  process,  some  vari- 
eties of  wheat  lose,  beside  the  hair,  portions  of  the  outer  layer  of  true 
bran,  traces  of  the  cigar-coat,  and  scales  from  the  surface  of  the  embryo. 

To  effect  the  same  end  in  other  mills,  the  wheat  is  passed  between  a 
grooved  steel  cylinder  and  a  segment  of  a  stone  shell,  in  which  the  abra- 
sion of  the  surface  of  the  wheat  and  the  partial  removal  of  the  outer 
bran-coat  are  produced.  Others  present  a  cylindrical  grater  operating 
against  a  surface  of  stone. 

64.  The  importance  of  the  proper  conduct  of  the  process  of  milling 
will  be  apparent  from,  a  simple  statement  found  in  the  records  of  the 
Pesth  milling. 

Hungarian  flour  has  been  sent  from  Pesth  to  Trieste,  and  thence 
by  sea  to  San  Francisco  and  back  to  Trieste  and  Pesth,  crossing  the 
equator  four  times,  and  yet  on  its  return  found  to  be  just  as  fresh,  sweet, 
and  free  from  anything  like  sour  or  musty  smell  as  when  it  was  flrst 
received  from  the  bolt  at  Pesth. 

To  arrive  at  a  just  conception  of  how  such  flour  was  produced  will 
justify  the  most  detailed  discussion  of  the  subject. 


\ 


CHAPTER  II. 


THE  ABT  OF  MILLING. 

60.  In  its  earliest  histor}-,  the  pulverization  of  wheat  was  effected  by 
snooessive  blows  and  rubbing,  as  in  a  mortar.  This  process  involved  the 
two  effects  upon  the  grain  of  varying  pressure  and  impact.  If  a  grain 
of  hard  wheat  be  subjected  to  pressure,  as  in  a  vise,  so  that  its  diameter 
shall  be  lessened  by  a  certain  definite  amount,  the  interior  may  be  par- 
tially pulverized  without  rupturing  the  surface.  If  the  pressure  reduc- 
ing its  diameter  by  the  same  amount  be  of  the  nature  of  impact  or  of  a 
blow,  the  interior  will  be  cracked  but  not  pulverized,  with  the  probable 
rupture  of  the  surface.  If  the  pressure  of  the  vise  be  continued  until  the 
grain  is  flattened,  the  product  will  be  large  scales  and  powder.  If  the 
grain  be  subjected  to  repeated  blows,  sharp  enough  to  crack  but  not 
severe  enough  or  prolonged  enough  to  crush,  the  product  will  be  a 
series  of  fragments  of  various  sizes,  some  of  them  having  bran-scales 
attached. 

66.  Down  to  the  beginning  of  this  century,  the  construction  of  flouring- 
mills  was  exceedingly  simple.    There  were  a  single  pair  of  millstones 
and  a  single  bolt,  of  which  the  motive  power  might  be  water  or  wind, 
horses  or  cattle.    Everything  else  must  be  accomplished  by  manual 
labor,  and  the  conveniences  consisted  of  some  shovels,  barrels  or  tubs, 
and  sieves.  *  The  wheat  was  usually  ground  in  a  wet  condition,  as 
moisture  increased  the  toughness  of  the  bran  and  prevented  it  from 
being  reduced  to  fineness,  and  so  promoted  the  whiteness  of  the  flour. 
In  the  early  part  of  this  century,  the  first  decided  improvements,  which 
ultimately  resulted  in  the  precess  of  high  milling,  were  made  in  the 
neighborhood  of  Vienna.    The  history  of  it,  as  given  by  Soman  TJhl,  is 
condensed  in  the  following  paragraphs. 

67.  OsiGiN  OF  HiaHMiLLiNa.— The  wheat  was  broken  or  cracked  as 
finely  as  possible,  and  then  the  coarser  parts  were  separated  by  agi- 
tating in  tubs  or  boxes  having  sieves  across  the  bottom.  The  bran, 
working  to  the  surface  because  of  its  lightness,  was  from  time  to  time 
separated  by  means  of  a  little  shovel,  leaving  at  the  bottom  coarser 
fragments  consisting  of  gluten,  with  more  or  less  of  the  adhering  outer 
coats  of  the  bran  on  the  one  side  and  on  the  other  of  the  interior  of  the 
berry.  This  material  was  assorted  by  means  of  sieves  operated  by 
band,  and  constituted,  according  to  Boman  TJhl,  the  article  of  com- 
merce known  as  Vienna  grits,  (Vienna  Ories.)* 

*0iir  synonyma  are  not  perfectly  snited  to  the  case.  GritS)  farina,  semolina,  and 
pollard  are  nsed  to  distingaish  the  article  produced.  Sohrot  may  be  described  by  the 
AmDdaboat  phrase  of  broken  or  braised  kernels.     Unpurified  grita  corresponds  pretty 
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They  were  on  sale  in  1810  in  Berlin  nnder  the  same  name,  and  were 
sent  from  the  neighborhood  of  Wiener  iNeustadt  (Vienna  New  City) 
to  Trieste  and  Venice.  The  demand  for  these  grits  suggested  the  idea 
of  coarser  grinding,  that  is,  grinding  with  the  stones  farther  apart,  and 
thus  was  the  first  step  taken  in  the  art  of  grits-milling  or  high  milUttg. 

Acts  of  the  Austrian  government  in  1809  and  1810  giving  freedom  to 
the  sale  of  flour  and  the  erection  of  mills  stimulated  the  development  of 
milling  in  the  neighborhood  of  Vienna  to  an  unanticipated  extent. 

68.  The  recognized  pioneer  in  invention  in  this  direction  was  Ignaz 
Paur,  born  July  22,  1778,  in  Tattendorf,  Lower  Austria,  died  September 
6, 1842,  in  Llchtenworth,  near  Wiener  Neustadt.  He  was  first  a  miller 
in  Voslau,  afterward  in  Schonau,  and  came  in  1810  to  Leobersdorf. 

Paur  made  the  experiment  of  grinding  again  the  separated  grits,  and 
obtained  a  flour  called  from  that  time  forward  ^^Auszug,^  or  extract  flour ; 
and  such  was  the  demand  for  this  flour  that  the  utmost  effort  to  produce 
by  hand-sifting  the  needed  grits  was  inadequate  to  meet  it. 

After  various  experiments,  he  constructed,  in  association  with  a  cabl- 
net-maker  by  the  name  of  Winter,  the  first  so-called  cleaning  or  purify- 
ing machine,  attached  to  the  bolt,  and  at  the  same  time  the  double 
grits-cleaner. 

69.  The  principle  of  separating  the  grits  from  the  bran  by  means  of  a 
current  of  air  introduced  through  an  opening  iuto  the  machine  is  main- 
tained to  this  day,  and  varies  but  little  from  the  device  invented  by 
Paur, 

A  is  the  hopper,  from  which  the  broken 

wheat-grains  fall  into  the  purifier.  .  O  is  an 
opening,  through  which  a  current  of  air  is 
driven  upon  the  falling  fragments ;  the  heav- 
ier fall  through  the  division  B,  the  nexc 
heavier  fall  at  G,  and  the  lighter  are  blown 
over  to  D.  What  falls  through  B  encounters 
another  current  of  air  from  O',  which  carries 
the  lighter  to  C,  and  the  heavier  portion  of  O 
falls  into  C,  while  the  lighter  of  C  and  the 
still  lighter  of  B'  are  carried  over  toD.  Thus 
the  fragments  are  resolved  into  three  grades 

Groats  or  grits  purifier  of  Ignaz  a<5Cording  to  their  susceptibility  to  be  borne 
Pauer.  by  the  current  of  air. 

The  method  of  grits-milling  or  high  milling  was  carried  from  Vienna 
to  Hungary,  Bohemia,  Saxony,  and  elsewhere. 

70.  Difference  between  high  and  low  MiLLiNa. — ^The  difference 
between  high  and  low  milling  may  be  comprehensively  stated  to  be  this, 

well  with  the  word  middlings,  Griea  is  applied  in  German  to  the  purified  grits,  and  also 
to  the  mixture  of  purified  gnts  and  the  bits  of  bran  from  which  it  has  been  separated 
in  the  process  of  purification.  The  terminology  is  at  the  best  incomplete.  I  have  tried 
to  do  the  best  I  coald  by  employing  "  groats  "  for  Schrotf  "  middlings  *'  for  Ueberscklag  or 
unpurified  Gries,  and  '^  grits"  for  purified  Griea. 


Fig.  22. 
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ibat  in  Ugb  milling  the  wheat  is  reduced  by  a  siiccessioD  of  crackings,  or 
o!  slight  and  partial  crushiugs,  alternating  with  sifting  and  sorting  the 
prodQCt^  while  in  low  milling  the  redaction  is  effected  in  a  single  crush  - 

ing. 

In  the  former,  the  grinding  surfaces  are  at  first  remote,  and  are  made  to 
gradaally  approximate  as  the  products  become  smaller.  In  the  latter/ 
the  distance  asunder  of  the  grinding  surfaces  is  fixed  at  the  outset. 
The  former  may  be  so  far  separated  as  to  merely  clip  the  ends  of  tbe 
^Tains ;  they  may  be  so  near  that  a  sheet  of  thick  writing-paper  would 
fill  the  whole  space  between  them,  and  they  may  be  separated  from  each 
other  by  distances  anywhere  between  these  extremes,  and  the  products 
will  vary  accordingly. 

In  the  high  milling,  the  velocity  of  the  running  stone  is  low,  while  the 
reverse  is  generally  true  in  low  milling.  Some  varieties  of  wheat  are 
better  saited  to  the  process  of  high  milling,  as  the  hard  Hungarian 
wheat ;  others,  as  the  softer  winter  or  spriug  wheat,  for  example,  are 
better  saited  to  the  process  of  low  milling,  which  prevails  generally  in 
North  Germany  and  the  United  States,  and  is  believed  to  be  more  prof- 
itable to  the  miller,  taking  all  the  influencing  circumstances  into  con- 
sideration, the  demand  for  the  choicer  flour  more  especially,  than  high 
milling  would  be. 

71.  The  jury  on  the  products  of  niilling  at  the  Vienna  Exposition  took 
the  groand  that  had  been  previously  assumed  at  the  Paris  and  other 
Expositions :  that  the  products  of  high,  half-high,  and  low  milling  should 
be  jadged,  each  class  by  itself,  inasmuch  as,  already  remarked,  some 
kinds  of  wheat  are  better  suited  to  one  kind  of  milling  and  others  to 
another. 

72.  High  milling,  as  explained  by  Kick  in  his  comprehensive  work, 
Leipsic,  1871,  on  ^^ Mehlfdbrikation^^  is  substantially  summarized  as  fol- 
lows: 

"  The  reduction  of  the  wheat  by  the  process  of  high  milling  is  step  by 
step,  and  the  separation  of  the  l)roducts  is  not  alone  according  to  the 
magnitude  of  the  particles,  but  also  according  to  their  specific  gravity. 

'^  If  one  rubs  grains  of  wheat  gently  between  millstones,  which  at  first 
are  one-twelfth  pf  an  inch  apart,  then  one-quarter  less,  and  then  one- 
half  less,  and  so  on,  there  is  obtained  successively  a  finer  and  finer  prod- 
uct By  the  first  operation,  which  we  will  call  clipping^  or  pointing,  a 
part  of  the  shell  or  outside  coat,  the  brush,  and  more  or  less  of  the  germ , 
will  be  removed,  and  there  will  be  produced  grains,  from  which  already 
many  little  particles  which  should  not  appear  in  the  flour  have  been 
separated.  The  outer  bran  and  hulled  kernels  coming  together  from 
between  the  stones  may  be  separated  from  each  other  by  passing  them 
through  a  cylindrical  sieve.  The  hulled  grains,  by  passing  them  next 
through  thestones  brought  nearer  together,  yield  a  cracked  wheat,aprod- 
uct  consisting  of  various  finer  particles,  which  may  be  graded  by  sifting. 
The  products  obtained  are  called  groats,  (bruised  or  cracked  fragments 
3  V  B 
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with  bran  attached,)  grits,  (smaller  fragments,)  and  finer  particles,  flour. 
The  flour  obtained  consists  for  the  most  part  of  cells  and  particles  from 
the  outer  portion  of  the  grain,  fragments  of  the  bran,  and  of  the  gluten- 
coat,  which  make  the  flour  dark.    It  is  called  pollen.^ 

The  grit^'  will  consist  also  of  a  mixture  of  fragments  of  outer  and 
inner  partb,  and  bits  of  bran  of  the  same  size,  which  go  through  the 
sieve  with  the  grits.  A  product  corresponding  with  this  somewhat,  used 
to  be  called  ^^connell^  and  is  now  known  as  ^^ middlings.^ 

73.  The  groats  freed  from  the  finer  particles  will  be  again  ground,  and 
this  produces  a  second  groats,  grits,  and  flour ;  the  second  groats  yield 
also  groats,  grits,  and  flour.  Particles  which  are  smaller  than  groats 
and  larger  than  grits  are  called  "solutions;''  such  as  are  between  flour 
and  grits  are  called  "dust;"  and  these  must  obviously  be  produced  by 
cracking.  By  each  succeeding  cracking,  the  flour  and  grits  produced 
will  consist  more  of  particles  from  the  interior  of  the  kernel  of  wheat, 
and  as  the  interior  cells,  that  is,  the  starch-cells,  yield  a  whiter  product, 
so  the  flour  and  grits  will  become  more  and  more  fair  and  white ;  and 
this,  until  the  groats  after  the  fourth  grinding  will  possess  the  form  of 
disks,  having  only  a  thin  layer  of  starch-cells.  In  flour,  this  phenomenon 
is  very  striking.  The  flour  from  the  third  groats  is  much  fairer  than 
that  from  the  second  or  from  the  first  groats ;  this  is  less  striking  in 
the  grits,  in  that  it  is  still  largely  mingled  with  x>articles  of  bran.  The 
bran-particles  are  much  lighter  than  the  grits,  and  this  property  is 
taken  advantage  of  to  purify  the  grits  by  means  of  a  current  of  air 
directed  upon  a  thin  sheet  of  falling  grits.  This  work  is  accomplished 
by  the  grits-purifying  machine,  in  which  the  air  operates  either  by  blast 
or  suction. 

74.  In  the  gradual  grinding  and  purification  of  the  grits  lies  the 
essence  of  the  high  or  grits  milling.  This  can  be  effected  by  varions 
modifications.  The  wheat  may  be  three,  four,  or  five  times  cracked  or 
bruised  ;  the  grits,  which  have  been  separated  according  to  their  size, 
may  be  more  or  less  purified ;  and  finally  the  purified  grits  may  be 
either  rapidly  or  slowly  ground  to  flour. 

75.  In  the  unpurified  grits,  which  correspond  more  nearly  with  American 
middlings  J  there  is  not  only  bran,  which  falls  with  it  through  the  sieve, 
but  there  is  a  part  of  the  grits,  namely,  the  coarser,  consisting  of  such 
granules  as  contain  broken  fragments  of  the  outer  part  of  the  grain, 
and  as  such  have  firmly  attached  portions  of  the  hull. 

These  particles  of  the  hull  cannot  be  separated  by  the  middlings-puri- 
fying machine ;  and,  if  this  is  to  be  done,  such  grits  must  be  reduced  to 
smaller  particles  by  passing  them  throngh  properly -adjusted  stones. 

From  the  product  of  milling  thus  obtained,  the  flour  will  be  bolted, 
and  the  grits  subjected  to  a  further  purification. 

When  the  last  traces  of  bran  have  been  separated  from  the  grits 
and  the  still  finer  dust,  one  obtains,  by  grinding  the  pure  grits  and 
dust,  the  fairest,  whitest  flour,  a  product  which  it  is  impossible  to  obtain 
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in  aoy  other  vray.  Of  this  product,  there  are  several  grades.  These 
flours  bear  the  name  of  "extract  flours,''  (selected  or  extra  flours ;  and  as 
they  are  obtained,  from  the  purified  grits  and  dust  of  the  best  quality, 
they  are  also  called.  "  extract  grite''  and  *•  extract  dust;"  and  since  they 
com©  from  the  inner  parts  of  the  grain,  they  bear  also  the  name  of  "core- 
grits," 

16.  The  grits-milling  seeks  to  attain  slowly  to  the  pure  core-grits  in 
ttoat  the  first  the  outer  layers  are  partially  separated  by  pointing  or 
clippiDg;  then  the  clipped  grains  are  gradually  more  and  more  reduced 
by  braising  or  cracking.  In  this  way  is  obtained,  as  the  finest  product, 
tbeflonr ;  as  less  flue  the  dust;  after  this  the  grits,  solution,  and  groats 
are  obtained.  In  all  these,  in  relation  to  the  size  of  the  parts  of  the 
different  prodncts,  all  the  elements  out  of  which  the  kernel  of  grain  is 
eonstracted  are  again  found ;  all  these  products  contain  particles  of  the 
Ball-bran. 

The  fine  particles  of  bran  in  the  flour  which  give  it  a  dark  or  gray- 
ish-yellow white  color  cannot  be  separated  by  any  means.  But  the 
ease  is  otherwise  with  the  grits  and  dust  which  have  been  purified  with 
the  grits-pnrifler.  The  larger  particles  remaining  in  the  last  cracking 
process  are  disk-shaped,  flat,  and  have  no  longer  the  name  of  groats, 
bat  are  called  scales,  or  white  stripes.  They  are,  or  should  be,  mainly 
the  honey  combed  coat  from  which  the  sacs  of  gluten  and  phosphates 
hare  been  more  or  less  emptied  out. 

The  starch-cells  still  clinging  to  them  will  be  ground  off  in  further 
oj^eration,  by  which  finally  are  obtained  so-called  black  flour  and  coarse 
bran. 

The  last  results  of  milling  are  several  kinds  of  flour  and  of  bran, 
with  which  is  often  a  part  of  grits,  particularly  finely  purified,  and 
called  farina. 

77.  Liow  ^ULLiNa. — To  this  process  of  milling  stands  opposed  the  so- 
ealled  process  of  low  milling,  in  which  the  method  of  production  is 
mach  simpler,  but  the  flour  obtained  lacks  the  whiteness  and  excellence 
attained  by  the  Vienna  process,  or  grits-milling. 

In  low  milling,  the  pointed  or  clipped  grain  is  passed  through  stones 
at  the  nearest  adjustment,  by  which  it  is  at  once  and  most  perfectly 
ground  to  the  finest  flour.  It  is  practicable,  however,  by  careful  man- 
agement of  the  working  between  the  stones,  to  obtain  a  large  part  of 
bran  and  gluten-coats  without  disintegration,  and  to  separate  them 
from  the  flour  by  sifting,  and  this  the  more  perfectly  as  by  this  process 
of  milling  finer  sieves  are  employed.  Still,  it  is  not  possible,  at  least  it 
has  not  yet  been  shown,  that  this  separation  of  the  bran  can  be  carried 
OQt  so  perfectly  as  to  yield  an  ^'  extract  flour "  of  such  fairness  as  is 
ordinarily  obtained  by  the  process  of  high  milling. 

78.  In  the  reduction  of  the  wheat  by  grinding,  the  end  products  are 
always  flour  and  bran,  by  whatever  process  the  milling  is  carried  on. 
The  bran  contains  the  fragments  of  the  outer  and  inner  bran  and 
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the  glaten-Goat  in  more  finely  divided  form  and  with  the  least  possible 
quantity  of  adhering  starch -cells;  sach  bran  is  called  thoroaghly-milled 
bran,  and  when  obtained  from  the  grits-parifying  machine  is  called 
floc-bran. 

79.  The  flour  consists  of  starch-grains,  fragments  of  starch-cells,  with 
more  or  less  splinters  of  the  outer  coats,  or  shell,  t<ogether  with  the  nitro- 
genous cells  of  bodies  imbedded  in  the  body  of  the  starch. 

This  result  obviously,  with  numerous  difierences,  according  to  quan- 
tity and  excellence,  is  obtained  both  by  the  high  and  low  milling,  and 
whether  the  mechanical  reduction  is  effected  by  stamping^  by  squashing^ 
or  by  friction.  As,  however,  the  outer  layers  are  more  coherent  and 
tenacious  than  the  farinaceous  interior,  held  together  in  thia-walled 
cells,  the  reduction  of  the  starch-tissues  will  be  far  advanced,  while  the 
onter  portions  are  still  in  large  scales.  The  flour  produced,  forming  a 
soft  medium,  protects  the  onter  parts  against  extreme  friction,  and  it  is 
for  this  reason  impossible,  by  any  mechanical  means,  to  reduce  the  outer 
parts,  as  a  whole  to  as  flne  a  condition  as  the  interior  mealy  part. 
There  will  always  be  found,  in  the  product  of  the  miTl,  large  scales,  which, 
as  bran,  may  be  separated  by  sieves  from  the  flour. 

80.  The  rougher  and  sharper  the  rubbing  surfaces  which  reduce  the 
grain  are,  the  more  rapid  and  extreme  is  the  division,  as  in  low  milling ; 
and  for  this  reason  more  of  the  very  fine  splinters,  or  fragments,  of  the 
outer  coats  are  found  in  the  product,  cannot  be  separated  by  the  sieve, 
darken  the  color  of  the  flour,  and  make  the  food  prepared  from  it  less 
palatable. 

If,  on  the  contrary,  the  means  for  reduction  are  not  rough,  and  act 
more  by  bruising,  as  is  the  case  with  the  cylinder-mills,  than  by  tear- 
ing, or  if  the  common  means  of  dividing — the  millstones — are  worked 
step  by  step  in  reduction,  as  takes  place  in  the  Austrian,  or  high-milling 
process,  then  there  will  be  a  far  better  and  more  perfect  separation  of 
the  coatings  possible,  and  the  flonr  so  produced  will  be  finer  and  whiter. 

81.  It  is  obvious  from  what  has  been  said  that  the  mechanical  devices 
for  the  production  of  flour  which  must  be  employed  in  every  mill,  group 
themselves  in  means  for  division  and  ineavisfor  grading. 

To  these  must  be  added  the  machines  which  are  designed  to  purify 
the  wheat  that  is  to  be  ground,  such  as  are  employed  in  the  separation 
of  all  foreign  seeds,  shrunken  grains,  chaft*,  straw,  sand,  and  smut,  the 
hulling  or  clipping  machines  already  described,  the  highly  important 
grits-purifying  machines,  employed  in  the  grits  or  high  milling,  and 
which,  as  employed  in  the  low  milling  or  half-high  milling  in  the  United 
States,  are  known  as  the  middlings- purifiers;  and  finally  certain  other 
co-operating  devices  for  the  cooling  and  preservation  of  the  product, 
and  for  facilitating  its  transportation. 

82.  Millstones.— There  were,  on  exhibition  at  Vienna,  millstones  in 
great  number  and  variety ;  some  of  them  were  of  single  blocks  or  hard 
stones,  including  sandstones,  basalt,  and  lava,  porphyry  and  granite. 
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There  were,  besides,  the  burr  or  French  stones  composed  of  fragments  of 
siliceoQS  sinter  of  varying  compactness  or  porosity,  cemented  together, 
which,  on  account  of  their  hardness  and  the  sharpness  of  their  angles 
and  their  porosity  yielding  sharp  edges,  are  universally  preferred  to  all 
others,  both  in  !Barope  and  America. 

S3.  Invention  has  been  directed  with  more  or  less  success  in  recent 
times  to  effect  the  grinding  by  the  rotation  of  the  lower  stone  only,  and 
by  the  rotation  in  opposite  directions  of  the  lower  and  upper  millstones ; 
bat,  on  account  of  its  convenience  in  facilitating  the  sharpening  of  the 
^at)oves,  the  almost  universal  practice  is  to  confine  the  movement  to  the 
Dpper  stone. 

U.  The  surface  of  the  stone  is  technically  made  up  of  the  eye,  the 
bosom,  and  the  skirt;  the  eye  being  at  the  center.  The  accompanying 
diagram  exhibits  the  several  parts. 

Fig.  23. 


Sarf ace  of  stone;  with  furrows  in  ten  quarters,  for  high  milling.  The  furrows  in 
dotted  ontline,  a  a,  indicate  the  upper  or  running  stone ;  A,  the  bosom,  which  is  slightly 
dished  toward  the  eye ;  B  B,  the  finely-grooved  surface  of  the  lands  of  the  skirt  of  the 
under  stone ;  C  C,  the  grooved  lands  of  the  running  stone. 

85.  The  actiDn  of  the  grooves  and  lands  of  the  upper  and  lower 
stones  upon  each  other  may  be  illustrated  with  the  aid  of  the  dia- 
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gram,  (Fig.  23.)  The  dotted  diagram  may  represent  tbe  surface  of  the 
lower  stone,  while  tbe  diagram  of  contiaaous  lioes  will  represent  tbe 
upper  or  running  stone.  It  will  be  seen  now,  as  the  eye  follows  tbe 
intersection  of  any  two  cnrveS)  that  the  movement  of  the  upper  stone 
will  carry  tbe  point  of  intersection  to  the  circumference  of  tbe  lower 
stone,  as  the  point  of  intersection  of  operating  shears  is  carried  from  the 
binge  to  the  point. 

The  accumulated  meal  will  be  continually  pushed  forward  and  outward 
by  tbe  joint  action  of  the  upper  stone  upon  the  \oyrev  and  the  centrif- 
ugal force. 

It  will  be  noticed  that  the  grooves,  or  furrows,  which,  witb  the  lands, 
occupy  tbe  bosom  and  skirt  of  tbe  stone,  are  of  two  kinds,  long  and 
short.  Tbe  long  ones  are  not  sections  of  radii  from  tbe  center,  but  are 
tangents  from  tbe  circumference  of  interior  circles;  the  short  farrows  are 
parallel  to  tbe  long  furrows.  The  chief  grinding  surfaces  lie  in  tbe  outer 
half  or  skirt;  tbe  area  of  the  lands  equals  or  somewhat  exceeds  that  of 
the  furrows.  Tbe  furrows,  instead  of  being  straight,  are  sometimes 
curved,  as  in  tbe  following  flgnres : 


Fig.  at. 


Sketch  Bhowiug  ciruulur  grooves  of 
I'ig.  25. 


These  curves  are 
sometimes  sectors  of 
circles,  sometimes 
catting  the  eye  of 
the  stone,  and  some- 
times tangent  to  it, 
and  in  the  more 
recent  and  improved 
curved  grooves  they 
are  sections  of  loga- 
rithmic spirals. 

86.  The  object  of 
the  furrows  ia  two- 
fold :  first,  to  provide  rough  sur- 
faces for  the  disintegration  of  grain, 
tearing  or  crackingorrnbbing;  and, 
secondly,  for  providing  channels  for 
the  movement  of  the  crushed  graiii 
toward  the  circumference. 

Tbe  finer  grooves  on  tbe  lands 
facilitate  the  detaching  of  the  fri- 
able interior  iwrtion  of  the  frag- 
ments from  tbe  tougher  shell.  They 
also  serve  in  giving  rotation  to  the 
fragments,  and  thus  expose  the  pro- 
jecting points  to  the  abrasion  of  tbe 
I  siiimia.  revolving  stone. 
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S:.  Tlie  aucompanjiug  diagram  (Fig.  2R,)  frrun  Kick,  illiistnites  an 
apiiroveil  funu  of  the  groove;  tliu  arrow  gives  the  direutioii  in  wliicli 
tliB(ipt«r  etoae  moves.  The  ilejith  and  width  of  the  furrowa  are  those 
ofibe  stooes  in  the  ThileiiiiM  Mill  of  Cape  Girardeau,  Missouri. 

Fig.  2C. 


It  will  be  seen  that  the  pulverized  grain  as  it  accnmulatea  in  the  troagfa 
a*f,  will  be  imshed  up  along  the  surface  fi  c  to  the  Bummit  of  the 
finely-grooved  land  beyond,  where  it  will  be  subjected  to  trituration  till 
it  Kacfaes  the  next  furrow,  from  which  it  will,  as  the  furrow  Alls,  be 
forced  ont  od  to  the  Bucceeding  land. 

^.  The  pulverized  or  ground  grain  is  discharged  from  the  skirt  under 
tbe  inflnence  of  the  centrifugal  force;  the  velocity  of  its  movement 
increasing  with  the  distance  from  the  center.  This  velocity  may  be 
ebected  by  oearing  the  stooes  to  each  other,  or  it  may  be  checked  by 
ihe  conformation  of  the  furrows  toward  the  periphery. 

Id  tow  milliDg,  with  a  given  velocity  of  the  running  stone,  the  ceu- 
trifagal  force  will  obviously  be  antagonized  by  friction  more  than  in  the 
bigb  milling,  and  the  heat  consequent  upon  the  friction  will  be  greater. 
Tlie  temperature  of  the  flour  issuing  from  the  stones  in  ordinary  low 
milliag  is  found  to  bo  in  the  total  flour  about  120°  Fahrenheit. 

It  is  manifest  that  inasmuch  as  some  portion  of  the  Hour,  the  fine 
particles  for  example,  are  less  subjected  to  friction,  other  portions,  as 
the  glnteU'Cells,  whicb  are  larger,  must  be  heated  to  a  very  much  higher 
ismperature  than  120°.  To  this  heat  is  largely  due  the  vapor  of  water, 
vhich  is  known  to  be  disengaged  in  the  process  of  low  milling.  This 
(iouUtless  comes  from  the  gluten,  which  is  known  to  be  a  hydrate,  which 
parts  with  its  water  at  a  temperature  considerably  below  the  tempera- 
tare  erf  boiling  water.  This  suggests  that  possibly  the  accepted  superi- 
ority of  the  extract  flour  by  the  high-milling  process  is  due  to  the 
circnmatance  that  the  gluten  which  it  contains  has  been  subjected  to 
less  heat  and  less  consequent  deterioration  than  the  gluten  of  the  flour 
prodnced  in  the  low-milling  process.  To  this  point  attention  will  be 
farther  directed  in  considering  the  adaptation  of  different  grades  of 
dour  to  the  production  of  breani. 
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89.  The  following  diagrams  (Fig.  27)  exhibit  various  forms  of  farrows 
that  have  been  produced  in  the  development  of  the  art  of  milling. 

Fig!  27. 


WMW^.^' 
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90.  The  outline  of  the  farrows  in  their  length  and  section,  the  com- 
parative breadth  of  the  furrows  and  lands,  the  depth  of  the  skirt,  and 
the  fine  grooving  of  the  lands,  the  dishing -of  the  bosom,  the  distance 
apart  of  the  stones,  and  the  velocity  of  the  runner — all  have  relations, 
independent  and  combined,  to  the  qualities  of  the  grain  to  be  ground  ; 
on  the  most  careful  attention  to  which  and  to  the  condition  of  the  moist- 
ure or  dryness  of  the  air  depends  the  successful  prosecution  of  the  art 
of  milling.  In  no  other  country  has  such  an  amount  of  scientific  research 
been  given  to  this  subject  as  in  Hungary,  and  there  very  extraordinary 
results  have  been  obtained. 

91.  In  dififerent  mills,  these  elements  are  variously  combined,  some 
holding  tenaciously  to  the  logarithmic  spiral,  others  insisting  upon  the 
superiority  of  the  straight  furrow,  some  giving  only  the  faintest  dishing 
to  the  bosom  or  none  at  all,  and  others  limiting  the  grinding  surface  to 
less  than  the  outer  half  of  the  milling  surface. 

In  the  Istvan  steam-mills  at  Debreczin,  under  the  direction  of  Prof. 
E.  Pek&r,  with  the  stones  54  inches  in  diameter,  and  skirt  or  grinding 
surface  but  9  inches  in  width,  measuring  from  the  periphery  along  the 
radius,  the  very  highest  order  of  results  has  been  obtained. 

92.  In  a  well-appointed  flouring-mill  in  Brooklyn,  N.  Y.,  where  low 
milling  is  practiced,  in  which  high  grades  of  flour  are  produced,  the  fur- 
rows have  a  depth  of  from  three-sixteenths  to  a  quarter  of  an  inch,  and 
are  \\  inches  wide;  the  stones  are  4  feet  4  inches  in  diameter.  The  long 
lands  are  1|  inches  wide  at  the  circumference,  and  the  short  lands  2|.* 
The  curves  of  the  principal  farrows  are  logarithmic  spirals. 

93.  The  following  diagram  (Fig.  28)  is  a  copy  of  the  face  of  the  stone 
of  the  Thilenius  Mill  at  Cape  Girardeau,  Missouri,  which  produced  the 
flour  exhibited  at  the  Vienna  Exposition.  It  has  been  furnished,  to- 
gether with  details  of  the  process,  in  reply  to  questions  addressed  to 
Mr.  Thilenius  by  me. 

The  dimensions  are  as  follows:  The  furrows  are  \\  inches  wide  and 


*  Tho  areas  of  farrows  and  of  lands  are  about  equal ;  tbe  lands  being  perbaps  a  little 
larger.    Tbe  top  stone  corresponds  witb  tbe  lower  exactly  in  its  dressing 
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\  of  an  inch  deep.  The  small  lands  are  2f  incbes,  the  others  2  inches 
^ide.  The  fine  grooving  of  the  lands  extends  from  10  to  12  inches  from 
the  periphery  toward  the  center,  and  has  from  30  to  35  creases  or  fine 
grooves  to  an  inch.    The  bush  is  10  inches  square  and  the  spindle  4 

Fig.  28. 
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^Kme  4  feet  in  diameter;  cntting  Bnrfnce,  13  quarters ;  fine  grooviDg  (skirt)  extends 
from  10  to  12  inches  from  the  periphery  and  has  fiom  30  to  35  cracks  to  1  inch ;  hush 
lo  inches  sqaare ;  spindle  4  inches. 

inches  in  diameter.  The  bed-stone  and  runner  are  dished  -^^  of  an  inch 
toward  the  center.  The  stones  are  4  feet  in  diameter  and  make  160  rev- 
olations  per  minute.  The  flour  as  it  issues  has  a  temperature  of  from 
llOo  to  1260  Fahrenheit. 

94.  The  next  figure  (29)  exhibits  a  grain  of  wheat  about  to  be  cracked 
and  crushed  by  the  movement  of  the  upper  stone. 

The  motion  from  left  to  right  Fig.  29. 

▼ill  carry  the  fragments  up  the 
inclined  plane  to  the  land,  where 
they  will  be  reduced  to  a  size 
determined  by  the  distance 
apart  of  the  stones. 
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95.  Yentilation. — The  passage  of  the  wheat  from  the  eye  to  the 
grindiDg'Surfaces  has  been  facilitated  by  a  blast  of  air  accompaoying 
the  falling  grain  from  the  hopper,  which  serves  also  to  cool  the  product 
in  the  process  of  grinding.  It  tends,  however,  to  accamnlate  the  pal- 
verized  grain  in  the  path  of  the  blast,  and  so,  by  increasing  the  friction, 
to  neutralize  the  cooling  effect.  The  quantity  of  flour  produced  ia  a 
given  time  is,  nevertheless,  largely  increased.  .  An  experiment  is  re- 
corded in  which,  without  ventilation,  seven  pairs  of  millstones  ground 
hourly  fourtioen  hundred  and  forty-eight  pounds  of  wheat,  while  with 
ventilation  two  thousand  and  seventy-eight  pounds  were  ground  with 
four  pairs  of  stones  in  the  same  time,  a  ratio  in  favor  of  ventilators 
as  nearly  5  :  2.  The  coal  consumed  by  these  two  processes  showed  a 
saving  with  ventilation  of  23  per  cent.  The  trustworthiness  of  these 
results  is  questioned  by  Professor  Kick.  The  ventilation  may  be  effected 
either  by  a  blast  from' compressed  air;  by  suction — drawing  the  air  from 
the  eye  to  the  circumference ;  by  a  combination  of  blast  and  suction ; 
or  by  the  introduction  of  air  between  the  grinding-surfaces  through 
openings  in  the  running  stone.  This  expedient  is  not  resorted  to — as 
it  is  not  needed — iu  the  Hungarian  milling. 

96.  The  cooling  op  the  flour. — ^The  temperature  of  the  pulver- 
ized product  as  it  issues  from  between  the  stones  has  already  been 
alluded  to  as  a  consequent  of  the  friction  attendant  upon  the  process  of 
grinding.  The  ventilation,  mingling  a  current  of  air  with  the  pulverized 
grain,  tends  to  restore  the  normal  temperature.  This  principle  is  ap- 
plied on  a  larger  scale  after  the  grinding,  where  mechanical  appliances 
are  introduced  to  stir  the  meal,  and  continually  bring  fresh  surfaces  in 
contact  with  the  air.  The  familiar  hopper-boy,  which  is  a  sort  of  great 
rake,  so  operated  as  to  stir  up  a  layer  of  meal  of  moderate  depth,  has 
been  adopted  from  America  into  Germany. 

97.  As  the  friction  is  greater  and  the  temperature  higher  in  the  low- 
milling  than  in  the  high-milling  process,  the  necessity  of  cooling  the 
product  of  the  former  is  greater.  Indeed,  such  cooling  has  been  deemed 
indispensable  to  the  preservation  of  the  flour.    In  the  high-milling  pro- 

.  cess,  where  the  quantity  of  flour  produced  to  a  single  jiair  of  stones  is 
relatively  small,  no  special  arrangement  for  cooling  is  necessary,  since 
the  alternate  grinding  and  bolting,  as  the  successive  steps  of  the  pro- 
cess advance,  prevent  the  temperature  of  the  product  from  rising  above 
the  margin  of  safety. 

98.  The  ctLiNDBB-MiLLiNO. — This  is  more  especially  true  of  the 
cylinder-milling,  where  the  successive  steps  in  the  reduction  of  the  wheat 
are  very  numerous  and  alternate  regularly  with  the  cooling  process. 
The  cylinder  or  roller  mill,  or  Walsenmilhlej  of  the  Hungarians  consists 
in  its  simplest  elements  of  two  small  parallel,  horizontally-disposed  steel 
cylinders,  placed  near  to  each  other,  arranged  for  adjustment,  and  revolv- 
ing from  above  toward  each  other.    The  cylinders  in  the  great  Pesth 

Walzenmiihle J  the  ^ourfvom  which  won  the  highest  distinction  at  Vienna, 
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were  Dot  more  than  five  inches  in  diameter ;  the  surfaces  of  some  of  them 
¥ere  traversed  l>y  nameroas  sharp  farrows,  or,  which  is  the  same  thing, 
nameroos  sbarp  ridges  parallel  to  the  axis ;  others  were  smooth. 
99.  The  accompanying  diagram  (Fig.  30}  exhibits  three  pairs  of  roll- 
Fig.  30. 


ers,  one  above  another,  in  a  set,  showing  how  the  grain,  in  passing  from 
ooe  pair  of  cylinders  to  the  next,  passes  through  an  intervening  body 
of  air,  and  how  the  slight  heat  developed  by  the  pressure  between  one 
pair  of  cylinders  may  be  overcome  by  the  cooling  effect  of  tire  air  through 
wJiich  it  passes  on  its  way  to  the  next  pair  of.cylinijers. 

The  smooth  cylinders,  revolving  with  uniform  speed,  if  near  enough 
together  would  crush  the  grain  to  flatness;  if  revolving  with  unequal 
velocity,  the  tendency  would  be  to  squash  the  grain ;  with  grooved  cyl- 
inders, the  tendency  is  to  indent  and  crack  the  grain  where  the  velocity 
of  the  two  cylinders  is  the  same.  Where  the  fluted  or  furrowed  rollers 
revolve  with  unequal  velocities,  the  action  is  frictional.    The  action 
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Fig.  31. 


depends  as  well  upon  their  distance  from  each  other  as  upon  the'charac- 
ter  of  their  surface. 

100.  If  smooth  cylinders  are  so  ftir  apart  that  the  pressure  is  but  slight, 
the  berry  will  split  open  along  the  groove  throughout  its  length,  the 
two  halves  frequently  clinging  together,  somewhat  suggesting  an  open 
book ;  if  the  cylinders  are  nearer  together,  soft  wheat  will  be  flattened, 
hard  wheat  will  be  cracked  into  fragments,  and  the  grits  will  be  freer 
from  bran  than  when  obtained  by  grinding  between  stones.  The  fol- 
lowing diagram  (Fig.  31)  presents  a  profile  of  the  grooved  surface  of  a 
roller  of  large  diameter : 

101.  The  essential  advantage  of  the  Walz 

or  cylinder  milling  is  that  the  product  is  not 

Ijr^.  Iieated ;  it  is  a  process  of  cold  milling.    It 

is  also  to  be  remarked  that  there  is  no  dust- 
flour  produced. 

In  the  great  Pesth  Walzenmuhlej  under 
the  direction  of  Dosswald  of  the  interna- 
tional  jury,  the  wheat,  before  attaining  its 
last  disintegration,  passed  through  from  eighteen  to  twenty-four  pairs 
of  cylinders.  The  product  of  grits,  flour  of  various  grades,  and  bran 
was  obtained  from  the  Hungarian  commissioner  at  the  Exposition,  and 
analyses  have  been  made,  which  will  appear  in  their  proper  place  far- 
ther on. 

102.  In  Wyngaert's  journal  ^^Die  MuMe^^  of  December,  1874,  and  Janu- 
ary, 1875,  an  account  is  given  of  an  improved  Walzeiimilhle^  the  work  of 
an  Italian  inventor,  Wegmann,  in  which  the  cylinders  are  of  porcelain 
and  the  space  between  the  cylinders  controlled  by  springs,  (formerly 
by  levers  and  weights  as  shown  in  the  diagrams,)  which,  in  the  judgment 
of  Wyngaert,  promises  to  be  of  great  value. 

Wyngaert  says  there  is  practically  no  heating  of  the  product,  and  that 
the  gluten  retains  its  normal  qualities ;  that  the  bran  is  subjected  to  no 
tearing  process,  but  is  flattened  out,  and  the  interior  portion  pressed 
away  so  that  the  middlings-purifier  is  rendered  unnecessary;  that  the 
yield  of  first  flour  is  greatly  increased;  that  the  effect  of  the  adoption 
of  the  porcelain  Walzenmilkle  on  the  low  milling  will  be  to  change  it  to 
half-high  milling  ]  and  the  effect  of  it  on  high  milling  will  be  to  reduce 
the  number  of  grades  of  flour,  a  consummation  greatly  to  be  desired. 

Wyngaert  sums  up  the  advantages  of  Wegmann's  porcelain-cylinder 
mill,  as  shown  in  a  series  of  special  experiments  undertaken  at  his 
instance  and  under  his  direction,  as  follows : 

1.  It  renders  unnecessary  the  whole  system  of  grits  and  middlings 
purifiers. 

2.  It  secures  a  larger  proportion  of  clear,  pure  flour. 

3.  It  makes  it  impossible  to  injure  the  quality  of  the  flour  in  milling. 

103.  The  accompanying  figures  illustrate  in  some  degree  the  construc- 
tion of  the  porcelain-cylinder  mill. 
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Fig.  32  is  a  sectional  view.    Fig.  33  is  a  view  from  abov«.    Fig.  34  is 
a  aide-view.     In  Fig.  32,  a  shows  the  feed-cyUuder;  b,  the  porcelain  cyl- 


J^ 


mders  -  c,  the  semper  with  glass  edge.  lu  Fig.  3'S,  d  shows  the  coiipling- 
tiolts  of  the  uprights;  3^,  the  porcelain  shell ;  y,  the  lead  interior  shell;  e, 
the  axle.  In  Fig.  34,  6  is  the  porcelain  shell ;  e,  the  scraper,  with  the 
veigbt  e  to  secure  the  glass  edge  against  the  porcelain  sarface.  The  fig. 
aresniB  one-tenth  the  size  of  the  actual  machinery. 
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Fig.  34. 


104.  The  Walaenmiihley  or  grits-mill,  with  one  cylinder,  from  the  St. 
<}eorgen  Manufactory  at  St.  Gallen,  was  on  exhibition.  It  is  presented 
in  the  accompanying  figure,  (35.) 

Fig.  35. 


Cylinder-mill  of  St.  Georgen,  St.  Gallen,  Switzerland. 
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W  is tbecyliuder,  witb  steel  Bliell,  nud  S  is  tbe  steel  co  ncave.  It  is  used 
only  for  the  purpose  of  cracking  the  graiu  and  the  production  of  grits, 
Itaring  tbe  further  uiilliug  to  be  pursued  with  runs  of  stones. 

103.  Disi»TEGBA.TOB. — Beside  the  two  great  Bystema  of  milling —  . 
the  high  (I)  and  low,  {II,)  which  differ  froai  each  other  in  the  dia- 
t3uce  apart  of  the  upper  and  lower  stones,  and  tbe  Walz  or  cyliuder 
miJJiDg,  (III,)  there  is  (IV)  a  ayBtem  of  disiategration,  in  which  there 
are  neither  stoues  uor  cylinders,  bat  ia  which  the  pnlverization  is 
eCfrctcd  by  friction  of  the  grain  upon  itself,  the  wheat  being  kept  in 
motioti  by  beaters  revolving  at  high  velocity  in  a  hollowcyliudei'.  The 
prodQct  in  a  given  time  with  a  given  expenditure  of  power  is  said  to  be 
very  large.     It  has  not  been  widely  introduced. 

Fig.  36. 


Can's  disintegrator,  or  centrifugal  mill. 
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Kick's  Vienna  Report,  after  analyzing  the  work  of  Carp's  centrifugal 

disintegrator,  gives  it  a  secondary  place,  as  compared  with  the  work  of 

the  high  milling  with  runs  of  stone  or  the  cylinder-mill.    The  diagram 

^  (Fig.  36)  exhibits  a  sectiou  of  one  of  the  forms  of  this  apparatus  at  the 

Exposition. 

106.  Summary. — The  extreme  low  milling  is  a  system  of  mashing  and 
repeated  scraping  and  squeezing  and  a  single  bolting.  It  is  attended 
with  heating  of  the  product,  which  injures  the  flour. 

The  high  milling  is  a  system  of  successive  crackings  with  alternate 
removal  of  the  finer  particles  and  the  bran  as  fast  as  produced.     It  is' 
attended  with  but  little  heating  of  the  product.    There  is  some  crack- 
ing in  low  milling  and  some  mashing  in  high  milling. 

The  half'hi'gh  milling,  as  its  name  imports,  partakes  more  of  the  crack- 
ing than  low  milling,  and  more  of  the  scraping  and  squeezing  than  high 
milling. 

The  cylinder-milling  is  a  system  of  pressing  and  cracking,  and,  where 
the  cylinders  are  grooved  and  move  with  unequal  velocities,  of  tearing. 
Like  the  high  milling,  it  produces  little  heat. 

107.  Sifting  or  BOLima  of  the  products  op  grinding. — The 
bolting  process  to  which  the  product  of  the  grinding  is  subjected  im- 
mediately after  cooling,  has  for  its  object  in  the  low-milling  process  to 
get  the  largest  possible  amount  of  flour,  and  of  course  the  smallest 
amount  of  bran. 

In  high  milling,  bolting  or  sifting  has  various  objects  to  accomplish. 
As  the  grain  is  reduced  by  successive  grindings  into  groats,  grits,  and 
flour,  between  each  two  steps  in  the  grinding  process  there  must  be  one 
or  more  gradiugs,  boltings,  or  siftings  to  separate  the  products  from 
each  other ;  and,  to  complete  the  process,  sieves  of  varying  degrees  of 
fineness  are  employed ;  the  coarser  sieves  may  be  made  of  wire,  but 
all  the  finer  ones  are  for  the  most  part  of  silk. 

The  sizes  of  the  openings  in  the  bolting-cloth  vary  from  three  hun- 
dred and  twenty-four  in  the  square  inch  to  more  than  twenty  thousand. 
The  number  of  meshes  in  a  square  inch  is  indicated  by  certain  numbers 
qualifying  the  fineness  of  the  bolting-cloth,  and  these  numbers  should 
be  employed  to  indicate  the  flour  which  passes  through  the  meshes  of 
the  corresponding  numbers  of  the  cloth.  But,  unfortunately,  this  is  not 
the  case ;  the  numbering  of  the  flours  is  quite  arbitrary. 

The  numbers  upon  the  wire-cloth  and  the  grits  silk  gauze  indicate 
the  number  of  meshes  in  a  linear  inch.  The  numbers  of  the  silk  bolt- 
cloth  are  entirely  arbitrary. 

108.  Bran-duster. — The  brush-sieve  consists  of  a  wire-gauze  cyl- 
inder; within  this  fixed  drum  is  a  revolving  axle  making  from  two 
hundred  and  fifty  to  two  hundred  and  seventy  revolutions  in  a  minute, 
and  carrying  with  it  cast-iron  rings,  at  the  circumference  of  which  is 
attached  a  series  of  bars  beaising  brushes.    The  office  of  the  brushes  is 
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to  rub  off  the  floor  JVom  the  bran,  and  drive  the  flour  through  the  fine 
TJre-gauze,  while  the  bran  is  permitted  to  pass  on. 

109.  The  proportion  of  flour  of  the  white  interior  of  the  grain  adher- 
ing to  ordinary  toiller'a  bran,  before  subjection  to  the  bran-duster,  is 
indicated  in  the  accompanying  cut,  (Fig.  37.) 
Fig.  37. 


Tranavene  Hoction  of  a.  scale  of  millera'  bran,  magnified  to  150 
diametera:  drawn  UDiler  the  Camera  Lacida,  part  beiait  left  ia 
oDtline  only. 

no.  The  floub-bolt.— The  construction  of  the  flonr-bolt,  whether 
rounil  or  hexagonal,  whether  single  or  doable,  whether  in  connection  with 
mierior  screws  for  the  movement  of  the  flour,  and  the  disposition  of  the 
bolting-cloth  of  different  degrees  of  fineness,  woald  lie  without  the 
*ope  of  the  present  report. 

The  problem  presenting  itself  in  the  separation  of  the  various  prod- 
nrts  resulting  from  the  processes  of  reduction  in  high  milling  will  he 
apparent  from  a  consideration  of  the  following  diagrams.  They  illus- 
tiate  at  a  glance  some  of  the  important  stages  through  which  the  grain 
passes  on  its  way  from  wheat  to  flour  and  bran. 

Fig.  38  exhibits  the  result  of  the  first  cracking  of  the  berry  or  pointing. 
The  stones  were  at  the  maximum  disUnce  apart  for  removing  the  brash. 
Ihe  product  has  been  freed  from  the  hairs  or  bristles,  more  or  less  of 
the  outer  bran-scales,  flue  flour,  and  whatever  minute  particles  had  been 
detached  in  running  through  the  stones.  It  is  purifled.  In  Fig.  39,  we 
li»Te  the  result  of  the  second  cracking,  purifled. 

Fig-  38.  ng.  39. 

Pig.  41. 

,- .%  •  ,  .  ^ » 


^  Fig.  10,  we  have  the  product  of  the  fourth  cracking,  precisely  as'it 
'^e  from  between  the  stones.  One  sees  what  was  the  condition  of  the 
Sntsof  Fig.  43  and  Fig.  45  before  they  were  purifled.    In  Fig.  41,  we 
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have  the  coarse  Bolntion,  a  mixtare  of  groats  and  grits.  la  Fig.  42,  we 
have  the  medium  solution — of  groats  and  grits. 

In  Fig.  43,  we  have  grits  No.  1,  or  farina,  or  semoliha;  and,  in  Fig.  45, 
we  have  grits  much  finer— No.  5. 

In  Fig.  44,  we^have  the  bran,  which  has  been  ground  and  scrubbed,  and 
as  far  as  possible  exhausted  to  the  gluten-coat. 

Fig.  42. 


Fig.  43. 


>  a 


1\P^ 


Fig.  44. 


Fig.  45. 


»^ 


Fig.  46. 


111.  The  pubifioation  op  the  gbits. — ^The  separation  of  the  grits 
from  the  bran-scales  of  equal  size  is  so  distinctly  of  Austrian  or  Huq> 
garian  origin,  and  so  essential  to  the  production  of  the  high  grades  of 
flour  from  which  the  excellent  Vienna  bread  is  produced,  as  to  justify 
the  attempt  to  present  an  outline  of  some  of  the  principal  devices  by 
which  this  separation  is  effected.  These  products  differ  from  each  other 
in  essential  particulars.  The  bran  is  the  shell  of  the  wheat.  The  grit  s 
are  fragments  from  the  interior. 

To  the  bran  proper^  there  iire  adhering  much  of  the  gluten-coat  and 

some  of  the  starch  of  the  interior.    To  the  grits,  there  are  sometimes 

still  adhering  portions  of  the  gluten  and  occasionally  of  the  other  outer 

coats  of  the  wheat. 

112.  The  bran  is  thin  and  flat,  or  consists 

of  scales;  the  grits  are  irregular  fragments 

of  the  grain,  roundish  or  granular.    The 

bran  is  specifically  lighter  than  the  grits, 

and  presents,  relatively  to  its  weight,  a 

much  greater  extent  of  surface. 

Upon  these  differences  rest  the  separa- 
tion of  the  bran  from  the  grits.  The 
agencies  employed  are,  first,  the  current 
of  air,  produced  either  by  blast  or  suction; 
and,  secondly,  centrifugal  force. 

The  current  of  air  is  directed  against  a 
thin  stream  of  falling  mixed  bran  and 
grits.  All  the  particles  are  blown  out  of 
the  perpendicular — the  heaviest  least,  the 
lightest  most.  The  bran,  presenting  the 
largest  amount  of  surface  with  a  given 
amount  of  material,  is  driven  farthest; 
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tbe  pitBf  presenting  a  lesa  extent  of  sarface  relative  to  the  amonot  of 
iDitttrial,  fall  nearest  to  the  i>erpendicalar.  Between  these  is  an  inter- 
meiliate  portion. 

The  preceding  cut  (Fig.  46}  exhihits  a  machine  snhstantially  tbe  device 
of  l^az  Panr,  the  discoverer  of  the  process  of  high  milling.  It  has 
beta  already  partially  descrihed.  6  is  a  hopper  having  a  long  narrow 
slit  »t  the  bottom,  a  is  a  fat  snpply-tube,  with  an  ac^nstable  slide  for 
Uie  supply  of  the  mixed  bran  and  grits.  Through  the  opening  d,  a  cur- 
rent of  air  encounters  the  cascade  of  falling  bran  and  grits.  Tbe  grits 
yi  into  the  division  J,  the  bran  is  carried  on  to  the  division  V,  and  the 
iDteraiediate  portion  falls  into  the  division  1 1.  The  current  of  air  enter- 
ing at  c  sabjects  the  grits  and  intermediate  portion  from  /  and  J  /  to  a 
»0Dd  parifying  operation. 

BaDer*!)  exhaust  grits-purifier  and  Escher  Wys's  grit«-purifier  are 
jelwted  by  Professor  Kick  in  his  report  on  Gronp  IV  to  the  Austrian 
^reroment,  from  the  vast  namber  on  exhibition.  They  are  shown  in 
^  dii^rams,  (Fig.  47  and  Fig.  48.)  It  may  be  questionable  whether 
ioeh  extreme  grading  of  products  as  must  result  in  Bauer's  apparatus 
i»  desirable. 

Fig.  47. 


.\  in   /j 
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Baoer's  esbanst  grito  pnriBer. 
113.  In  the  great  WaizmiUtle  at  Peath,  there  was  an  apparatus  which 
tbeaanexed  diagram  (Fig.  19)  will  illustrate :  A  is  a  hopper  receiving  tbe 
^^1;  Bis  a  cylinder  fitting  the  spout  from  the  hopper  and  admitting  of 
nising  or  lowering;  6  is  a  circular,  smooth,  metallic  plate  revolved  by  a 
''fniaH  shaft  attached  below.  The  meal,  as  it  issues  from  the  foot  of  the 
hallow  cylinder  with  increasing  velocity,  is  carried  to  the  periphery,  and 
>h«t  ontward  into  a  current  of  air  produced  by  suction  through  the 
^nt  H.    The  rounded  grits,  having  greatest  weight  in  proportion  to 
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the  extent  of  Barface,  reach  the  space  D ;  the  braD-flakes,  having  least 
material  to  snrface,  are  drawa  to  F;  aod  the  fine  flonr  falls  between  to 
the  receptacle  H. 

Fig.  48.  111.  Another  device  has  been  con- 

trived for  separating  the  minnte  bran- 
ecales  from  the  grits  of  eqnal  size,  b; 
causing  a  broad  stream  of  air,  either  by 
blast  or  suction,  to  pass  through  a 
slightly-incliued  plane  sieve  of  meshes 
sufBcieutly  large  for  both  the  bran  and 
grits  to  pass  through  ;  the  force  of  the 
blast  being  so  gentle  as  to  permit  the 
grits  to  drop,  while  the  partiicles  of  bran 
are  kept  adoHt  to  be  discharged  at  the 
lower  margiu  of  the  sieve.  Xbe  sieve  is 
sometimes  disposed  around  a  cylinder, 
and  the  action  promoted  by  a  brush  act 
ing  apon  the  surface  of  the  sieve  in  con- 
nection with  the  blast  or  suction.  Of 
this  class,  several  of  most  ingenious  van- 
struction,  under  the  name  of  middlings 
purifiers,  have  been  recently  invented 
and  brought  into  use  in  this  country. 
The  accompanying  figure  ^50)  illustrators 
one  of  the  simpler  forms. 

aa,  theslightly-iuclined  sieve,  through 
which  the  air  is  carried  upward  by  the 
exhaust-fan,  by  which  the  fine  bran  is 
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Fig.  50. 


prevented  from  passing  tbroa^rh,  while  the  heavier  purified  middlings 
m  dropped  to  the  trough  below. 

115.  The  products  of  the  two  pbo- 
rbsses  of  low  milling  and  high  mill- 
ING.—The  relative  merits  of  these  two 
modes  of  milling  have  been  discussed  at 
jrreat  length  and  with  signal  ability  by  the 
Aastrian  and  German  millers.  Foremost 
among  those  in  asserting  and  expounding 
the  just  claims  of  the  process  of  low  mill- 
iri|:  with  its  recent  and  most  improved 
appliances  is  the  distinguished  Joseph  J. 
Tan  den  Wyngaert,  editor  of  the  German 
joarnal "  Die  Muhle^  and  member  of  the 
:i)ternatiooaI  jury,  Group  IV,  Division — 
Flour  and  its  Products,  &c.  In  his  nuraer- 
oas  papers,  he  has  set  forth  with  great 
clearness  and  force  the  principle  that  the 
qnestion  of  relative  superiority  is  not  to 
be  determined  npon  purely  scientific  prin- 
ciples alone;  but  that  iuasmuch  as  mill- 
•Qg,  as  a  great  practical  art,  is  intimately 
toDDected  with  the  every-day  life  of  the 
vhole  community,  it  must  be  first  of  all  self-sustaining ;  it  must  pro- 
vide a  flour  for  which  there  is  sufiScient  demand  to  yield  a  living- 
profit  to  the  miller,  over  and  above  the  cost  of  the  grain  and  its  work- 
n]?,  including  the  various  tariffs,  the  interest  upon  capital,  and  the  ex- 
pense for  repairs ;  in  other  words,  that  it  will  not  do  to  produce  an 
article,  however  attractive  to  the  scientific  mind,  for  which  there  is  little 
or  no  remunerating  demand  on  the  part  of  consumers.  In  the  second 
place,  he  holds  that  inasmuch  as  the  Austro-Hungarian  process  of  dis- 
integration of  tissnes  is  a  process  of  successive  crackings,  it  is  especially 
suited  to  a  hard  and  brittle  wheat,  which  is  the  principal  wheat  in  the 
markets  of  Vienna  and  Pesth,  and  is  not  suited  to  the  softer  varieties 
of  wheat,  which  are  more  abundant  in  North  Germany,  England,  and 
tbe  United  States,  and  which  consist  of  a  tougher  shell  and  a  more 
mealy  and  friable  interior.  He  cites  instances  in  which  mills  erected 
with  the  appliances  for  high  milling,  because  of  their  not  being  found 
self  sustaining,  have  been  converted  into  mills  with  the  conveniences 
for  low  milling. 

He  presents  {^^8tenographi8cher  Bericht  der  sechsten  Versammlung  deut- 
^f^her  MuUer  und  Miihlen'Interessenten^)  a  series  of  tables  illustrating  the 
prodoction  of  various  high  and  low  milling  establishments  in  Bidden  and 
Bavaria,  with  the  cost  of  wheat  ground,  the  amounts  and  kinds  of 
products  turned  out,  the  cost  of  grinding  and  fitting  for  market,  and  the 
receipts  from  sales,  in  which  the  profits  of  the  low  milling  are,  according 
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to  the  figures,  decidedly  greater.  He  submits  also  the  result  of  a  series 
of  experiments  iu  baking  with  the  different  kinds  of  flour,  and  reaches 
the  conclusion  from  them  and  from  the  relative  profits,  that  low  milling, 
at  least  for  the  wheat  of  Northern  Germany,  that  is,  as  of  softer  wheat 
distinguished  from  hard,  is  more  profitable  than  high  milling  would  be. 

He  dwells  upon  the  fact  that  the  hard,  flinty  wheat  is  chiefly  a  matter 
of  climate,  and  that  crops  in  the  same  district  vary  in  their  hardness  on 
the  different  soils  and  even  in  the  same  fields  in  different  years,  and  to 
some  extent  according  to  the  character  of  the  preceding  crops* 

Wyngaert  gives  due  prominence,  in  seeking  an  explanation  of  the 
excellence  of  the  Vienna  bread,  also  to  the  beautiful  white  press-yeast 
with  which  the  Austro-Hungariau  bakers  are  supplied. 

116.  The  physical  impracticability  of  producing  lumps  from  the  friable 
interior  of  the  soft  wheat  shows  at  a  glance  the  inferior  adaptation  of  this 
kind  of  wheat  to  the  production  of  the  numerous  grades  of  grits  which 
characterize  the  Austro-Hungarian  milling.  The  toughness  of  the  shell 
of  the  soft  wheat  makes  it  practicable  to  obtain  a  product  in  low  milling 
in  which  the  fine  particles  of  bran  are  relatively  few,  and  from  which  a 
flour  of  high  order  of  whiteness  may  be  obtained.  The  dry,  brittle 
Hungarian  wheat,  subjected  to  the  low-milling  process,  would,  by  reason 
of  the  brittleness  of  the  shell,  yield  a  product  in  which  the  small  parti, 
cles  of  bran  would  be  numerous,  and,  being  of  the  same  size,  would  pass 
through  the  bolt  with  the  flour,  and  make  it  impossible  to  produce  a 
flour  of  perfect  whiteness.  By  moistening  the  Hungarian  wheat,  how- 
ever, before  grinding,  the  toughness  of  the  shell  would  be  increased,  its 
reduction  to  fine  particles  in  the  process  of  grinding  would  be  less,  and 
the  flour  would  be  made  whiter. 

117.  The  advocates  of  high  milling  rest  upon  the  claims  of  the  scien- 
tific solution  of  the  problem :  the  reduction  of  the  wheat-grain  by  a  suc- 
cession of  alternate  crackings  and  sortings,  in  which  disintegration  is 
effected  by  successive  steps  of  such  slight  individual  advance,  and  the 
graduations  of  the  successive  products  are  so  fine  that  the  heat  pro- 
duced is  inconsiderable,  and  the  ultimate  product  of  flour  free  from 
specks  and  of  absolute  fairness  is  much  larger  than  by  the  low-milling 
process.  The  significance  of  this  peculiarity  of  the  process  cannot  be 
easily  overestimated.  It  leaves  the  integrity  of  the  cells  of  gluten  un- 
impaired. They  have,  therefore,  their  natural  investment  of  cellular 
tissue  to  protect  the  sensitive  nitrogenous  constituents  of  the  interior 
fh)m  the  oxygen  of  the  air,  and  from  the  spores  of  microscopic  vegeta- 
tion always  afloat  in  the  atmosphere.  Having  escaped  destructive 
crushing,  they  have  also  escaped  the  heat  attendant  upon  it,  and  the  loss 
of  water  and  chemical  decomposition  due  to  it.  As  the  chemical 
changes  consequent  upon  this  exposure  of  the  gluten  bring  with  them 
products  of  disagreeable  taste  and  smell,  the  flour  produced  by  the  high 
milling  has  escax)ed  the  deterioration  consequent  upon  the  destruction  of 
the  texture  of  the  ghiten-cells. 
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lis.  From  the  researches  of  M6g6  Moari^,  already  referred  to,  it  would 
appear  that  the  glaten-comb  of  the  grain  contains  a  nitrogenoas  con- 
stituent of  great  susceptibility  to  fermentation  npon  the  application  of 
water,  in  which  it  is  soluble.  This  body,  so  long  as  the  cells  containing 
the  gluten  remain  intact;  is  protected  from  the  moisture  of  the  air.  The 
importance  of  maintaining  these  cells  unbroken  in  the  flour  until  it  is 
to  be  converted  into  bread  needs  no  illustration. 

The  defease  of  the  theory  of  high  milling;  where  the  hardness  of  the 
grain  renders  it  practicable,  seems  perfect. 

119.  The  inferior  adaptation  of  th*e  process  of  high  milling  to  the 
softer  varieties  of  wheat  has  led  to  a  compromise  between  the  two  pro- 
cesses, called  half-high  milling,  already  referred  to,  in  which  the  advan- 
tages of  the  principles  of  high  milling  are  recognized  and  the  necessary 
profits  of  the  miller  to  make  his  art  self-sustaining  are  maintained. 

120.  After  all  that  may  be  written,  one  is  forcibly  impressed  with  the 
eouTiction  that,  as  in  every  kindred  case,  there  will  remain  an  unwritten 
art,  which  is  only  to  be  acquired  by  actual  contact  day  by  day,  for  long 
periods,  with  all  the  details  of  the  business. 

In  the  art  of  the  miller,  it  must  continue  from  the  selection  of  the 
grain  to  the  sale  of  the  flour,  upon  which  scientific  treatment  and  com- 
mercial success  depend  and  are  made  to  harmonize  with  each  other. 

121.  PBOPOBTIONS  op  the  DIFPEBENT  0BADES  OP  PLOUE  YIELDED 
BY  THE  HIQH  AND  LOW  MILLING  PROCESSES. — By  the  prOCCSSeS  of  low 

milling,  we  have  the  following  scheme  of  treatment : 


Table  showing  the  course  of  ordinary  low  milling, 
CfUaning. 


Clean  wheat. 


Refuse. 


Pointing. 


Pointed  wheat.      Poorest  flour.      Coarse  bran. 


Qrinding, 


No.  1. 

Fkmr  Xo.  3,  or  No.  2. 

No.  3. 


Dust. 


Fine  grita 
ground. 


Hulls 
ground. 


Flour  No.  2. 


Dust. 


Flout  No.  6. 


Bran. 


Dust    • 
ground. 


Flour  No.  1. 


Black  dust 
ground. 


Flour  Ko.  4  or  5. 
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WyDgaert  gives  the  quantities  of  these  products  as — 

76  per  cent,  of  No.  0; 

6  per  cent,  of  No.  1; 

7  per  cent  of  bran; 

11  per  cent,  of  scales  or  hulls ; 
2  per  cent  of  loss ; 

Making  100  parts  of  the  whole. 

• 

Kick  gives  them 


73  per  cent,  of  flour,  Kos.  1, 2,  and  3  ] 

7  per  cent,  of  flour,  Nos.  4  and  6  ; 
17  per  cent,  of  bran  and  dust-flour ; 

3  per  cent,  of  loss. 

This  table  exhibits  the  method  of  low  milling  as  given  by  Kick.  It 
is,  however,  in  some  localities  conducted  with  a  detail  and  refinement 
which  involves  a  much  greater  consumption  of  power  and  a  much 
increased  variety  of  products. 

122.  Low  MILL.ING.— The  scheme  shown  in  the  opposite  table,  as  com- 
piled by  Wyngaert,  represented  what  in  Germany  in  1870  was  known  as   ^ 
the  American  or  low-milling  method. 

The  wheat  is  purified,  by  which  the  foreign  seeds,  dirt,  and  blasted 
kernels  are  removed.    It  is  then  pointed,  or  clipped,  and  then,  in  some  "^ 
mills,  before  entering  the  run  of  crackers,  or  groats-run,  is  passed  be- 
tween iron  cylinders,  which  facilitate  the  subsequent  reduction.    The 
product,  as  it  issues  from  the  cracker  or  groats  run,  has  a  wooUy  rather    < 
than  a  gritty  feel,  and  the  coarse  bran  remains  in  large  pieces.    The  ^^ 
groats  are  then  treated  as  shown  in  the  following  table  : 

123.  The  processes  of  purification  do  not  vary  essentially  from  those  ^ 
of  the  Hungarian  or  high-milling  method.  J 

In  some  of  the  best-appointed  mills  in  this  country,  (United  States,)  ^' 
the  grits  or  purified  middlings  are  conducted  back  and  discharged  into 
the  hopper  with  the  pointed  wheat.  In  others,  the  grits,  which  are  pro- 
duced in  the  process  of  half-high  milling  to  the  extent  of  20  per  cent,  or 
more  of  the  weight  of  the  whole  wheat,  are  ground  separately,  and  then 
mixed  with  the  residual  50  to  60  per  cent,  flour,  in  such  proportions  as 
may  be  determined,  to  give  a  flour  of  special  excellence,  indicated  by 
the  brand. 

124.  There  is  grown,  in  the  State  of  Minnesota,  a  variety  of  spring 
wheat,  known  as  the  "Fife''  wheat.  The  berry  is  small,  red,  plump,  and 
hard.  It  is  distinguished  on  account  of  the  extent  to  which  the  outei 
true  bran-coat  may  be  separated  in  the  preliminary  process  of  milling 
without  abrading  the  gluten-coat.  >•) 

The  following  scheme  shows  the  steps  of  the  milling  process  as  pmr 
sued  in  a  first-class  mill  employing  this  variety  of  wheat : 
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Commercial  wheat. 
SeptvratoT. 


Parifled  wheat.  Chioken-feed. 


■N 


Clipped  wheat.  Dost,  hairs,  &o. 

I     between 
Seowring-hruMh  and  ston&  and  blower. 

Unbraimed  wheat.  Scales  of  true  bran, 

I  longitudinal   and 

FirA  run  €(f  tUmet.  transverse    oella, 

I  (cigar-ooat.) 
Wheat>meaL 


Brao.  Middlings  and  floar. 

.  f^ 


Porified  middlings.  Refuse  sold  as  feed, 

I  b  n  t    containing 

JVr#(  girindvna.  much  grits. 


Second  middlings— flour. 
Seoond  grinding. 
Best  midolings  floor. 

The  best  middlings  floar  is  abont  25  per  cent,  of  the  wheat.  The 
remaining  floar  is  aboat  50  per  cent.,  not  so  rich  in  glaten,  bat  of  ex- 
cellent quality. 

125.  High  milling. — ^In  the  process  of  high  milling,  it  will  be  re- 
membered that  in  the  step  by  step  redaction  of  the  grain,  starting  with 
the  pointed  kernels,  we  have  with  each  grinding  three  proddcts :  coarse 
fragments,  with  mach  bran  attached ;  less  coarse  fragments,  with  less 
bran  attached;  and  minate  fragments,  with  little  or  no  bran  attached. 
These  are  separated  from  each  other  by  the  sifting  and  parifying 
machines.  Each  of  the  several  prodncts  is  again  subjected  to  grinding, 
and  the  product  in  each  case  again  sorted  into  grades,  and  so  on,  antil 
the  last  traces  of  the  white  interior  of  the  berry  have  been  separated  from 
the  dark  hall  and  graded. 

126.  The  following  scheme  exhibits  the  products  yielded  in  a  com- 
paratively primitive  high-milling  establishment,  where  the  details  are 
Tery  much  less  extended  than  in  the  larger  and  more  perfect  Austro- 
Hungarian  mills,  in  which  the  processes  are  carried  oat  to  the  last 
degree  of  refinement. 
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In  such  a  mill,  the  fine  extract  floar  of  grades  Nos.  00  and  0  will  not 
be  obtained  at  all.  Kick  expresses  a  doubt  whether  the  product  thus 
obtained  is  superior  to  that  of  a  well-appointed  low-milling  arrange- 
ment. 

127.  In  the  accompanying  table,  there  are  given  the  successive  steps  of 
the  various  processes  by  which  wheat  is  milled  in  a  thoroughly-appointed 
Hungarian  mill. 

To  a  layman  like  the  writer,  such  a  scheme  seems  almost  bewildering 
in  its  repetition  and  detail,  in  its  division  and  distribution  of  products, 
and  their  final  collection  and  gradation.  It  is  to  be  remembered,  how- 
ever, that  the  movement  of  the  various  products  by  means  of  horizon- 
tal transferring  screw-work,  in  connection  with  elevators,  shoots,  and 
switches,  becomes  a  mere  matter  of  power  in  the  engine. 

128.  It  is  to  the  circumstance  of  the  comparatively  recent  develop- 
ment of  the  high-milling  process  in  Southern  Gerjnany  that  the  desig- 
nation by  numbers  is  not  a  more  absolute  guide  in  determining  the  act- 
ual value  of  the  grades  of  flour  to  which  these  numbers  are  attached. 
Bakers  were  accustomed  to  speak  of  the  products  of  the  Austrian  or 
Hungarian  high  milling  as  being  of  ten  grades ;  but,  in  the  products  of  the 
Hungarian  WalzmuMe  at  the  Exposition,  there  were  altogether  twelve, 
including  the  groats  and  two  grades  of  bran ;  while  in  the  mills  at 
Debreczin,  already  referred  to,  the  subdivision  was  greater  still. 

129.  la  deciding  upon  the  relative  excellence  of  the  products  of  the 
different  mills  submitted  to  the  International  Jury,  the  comparison  was 
made,  as  already  stated,  with  the  best  45  per  cent,  of  the  product 
This  included,  in  the  Debreczin  mills,  the  three  grades  of  grits,  the  0 
grade  of  flour,  and  the  first  five  numbers.  These  were  distributed  as 
follows  : 

Per  cent. 

A,  B,  O  grits,  and  flour  No.  0 6 

Flour  No.  1 6 

Flour  No.  2 6 

Flour  No.  3 7 

Flour  No.  4 9 

Flour  No.  5 11 

45 
The  remaining  grades  were  as  follows : 

Per  cent. 

Flour  No.  6 12.0 

Flour  No.  7 10.0 

Flour  No.  8 8.0 

Foot-floar  No.  9 1.0 

Flour  No.  10 0.5 

II. 
Bran 20.0 

Dust 0. 5 

Evaporated 3. 0 


60  VIENNA  INTERNATIONAL   EXHIBITION,    1873. 

In  tbe  prodaotB  of  the  Hangarian  mills  in  Prague^  the  45  per  cent, 
includes : 

Per  cent. 

Flour  No.  00  \ 

Flour  No.O   i 

Flour  N^o.  1 13.8 

Flour  No.  2 8.6 

Flour  No.  2i 4.5 


18.9 


45.8 


130.  It  is  obvious  that  for  commercial  purposes,  where  the  grades  mak- 
ing up  the  best  45  per  cent,  are  to  be  mixed  together,  the  finer  gradua- 
tion would  not  be  recognized,  and  as  a  matter  of  practice  the  flour  used 
for  the  Kaiser  SefMnel  op  Imperial  rolls  in  the  Vienna  bakery  at  the 
Exposition  rarely  fell  much  below  the  best  45  per  cent,  of  high-milled  Hun- 
garian wheat.  It  is  from  this  45  per  cent.,  or  from  more  or  less  of  the 
higher  grades  included  in  it,  that  the  famous  Vienna  bread  is  made. 

131.  The  names  or  numbers  and  the  percentages  corresponding  to 
these  numbers  as  produced  at  the  Prague  high-milling  establishment  are : 

Flour  No.  00,  imperial  extra. 

Flour  No.  0,  extra  flour. 

Flour  No.  1,  I,    ,     , 

Flour  No   2  I  *^^^^^^  extra  or  fine  flour* 

Flour  No.  3,  fine  flour. 

Flour  No.  4,  roll-flour. 

Floar  No.  5,  white  pollen. 

Flour  No.  6,  black  pollen  or  bran  and  foot-flour  or  sweepings  together. 

Wyngaert,  in  **  Die  MUhle,^  No.  36, 1870,  gives  the  following  propor- 
tions of  the  different  products  yielded  by  the  Hungarian  high-milling 
process,  which,  it  will  be  seen,  are  apparently  inferior  to  the  results  ob- 
tained at  the  Debreczin  mills. 


From  wheat  of  average 
weigbt. 

There  were  prodnoed— 

8310  64 

pounds  per 

raetze. 

87  to  88 

pounds  per 

metze. 

A 

• 

Iiadv-crroate - 

Percent 

5.53 
5.76 
5. 51 
6.48 
7.18 
13.30 
11.85 
9.95 
4.36 
6.33 
8.94 

PgreenL 

B 

Table-eroate,  fine 

c 

Table-iiroats.  coarse .* 

5.00 

0 

Extra  TniDerial  flour 

I 

Extra  fine  fionr 

5.75 

II 

Ordinarv  fine  flonr ............ 

6. 95 

ni 

Extra  roll  or  semmel  flonr- 

6.75 

rv 

Cntmnon  roll  or  semniel  flour  ...... 

7.75 

V 

First  pollen  flour 

7.50 

VI 

Secona  pollen  flour 

15.00 

VII 

First  dast'flour 

11.00 

via 

Second  dn^t'-flour 

8.75 

IX 

Brown  {mlleu  flour 

2.35 

X 

Foot-flour 

4.25 

F 

Fi  n  e  bran 

9.40 

a 

Coarse  bran 

6. 87    ,                7.  25 

H 

Cbioken-feed.  loss,  and  dirt »< , 

3. 76                    3. 10 

1 

100.00    1            100.00 

1 

* 
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According  to  this,  there  would  be  an  average  produced  from  100  pounds 
of  wheat  of  from  34  to  39  per  cent,  of  the  better  grades  of  fliDur. 

13^.  From  a  comparison  of  these  two  tables  with  that  of  the  Prague 
Hungarian  mill,  given  by  Kick  and  presented  below,  it  will  be  seen 
that  the  numbers  afford  at  the  best  but  an  imperfect  guide.  The  Prague 
and  Debrec^in  mills  yield  45  per  cent,  of  the  choicer  grades,  while  the 
results  of  the  mills  cited  by  Wyngaert  give  an  average,  as  shown  abovci 
of  34  to  39  per  cent. 
Flour  No.  00,  imperial  extra  »  18  9  ^ 

Flour  No.  0,  extra  ) 

Flour  No.  1,  bakei*'s  extra •^^*  ^  >  iip;  a 

Flour  No,  2,  baker's  extra ^ 8, 6  | 

Flour  No,  2  J,  baker's  extra 4. 6  3 

Flour  No.  3,  fine  flour 12.6 

Flour  No.  4,  roll  or  semmel  flour 11. 9 

Flour  No.  5,  white  pollen : 7. 3 

Flour  No.  6,  black  pollen 4.5 

Bran  and  sweepings. 16. 4 

98.5 

133.  BucHHOLZ  OYLiNDBB-MiLLS. — ^There  has  appeared  in  England  a 
combination  of  the  grinding  and  bolting  processes  of  great  apparent 

t\%,  51. 
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simplicity,  which  may  properly  claim  a  place  io  this  connection.     It 
is  shown  in  section  in  Fig.  51  and  from  the  end  in  Fig.  52. 


Pig.  63  exhibits  a  pair  of  cylinders  one-twelfth  of  the  actual  size. 

FiR.  53. 


Fig.  51  is  a  centrifugal  apparatas  for  grading  the  grits  after  the  sepa- 
ration of  the  fine  floor  by  the  process  of  bolting. 

The  cylindera  revolve  witli  unequal  velocity,  and  are  all  set  in  motion 
by  a  single  large  cog-wheel,  M  M.  The  pointed  add  pnrified  grain  is  fed 
in  between  the  highest  pair  of  pollers  L  L,  to  be  cracked  as  it  passes 
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through  into  coarae  fragments,  and  more  or  leas  flour,  grits,  and  bran, 
which  are  received  apoD  the  inclined  sbaking-aieve  N,  where  tbey  are 
sorted;  the  grits  and  flue  floor  passing  tbroagh  to  the  troogb  P,  to  be  dis- 
cliarged  into  the  aprigtat  receiver  B,  The  groats  and  bran  paaa  on  to 
the  next  pair  of  rollers,  to  be  further  reduced  to  floer  groats,  grits,  floor, 
and  bran.  Falliog  upon  the  second  sieve,  the  flonr  and  grits  pass 
throagh  to  the  trough  P,  while  the  bran  and  groats  pass  on  to  the  next 
pair  of  rollers,  and  so  on  oatil  the  groats  having  been  reduced  to  grits 
and  flour,  all  tbe  bran  is  collected  in  T  T,  and  all  the  flour  and  grits  in  S  S. 
The  screw  conducts  the  flour  and  grits  to  a  bolt,  where  the  flour  is 
bolted  off,  and  the  remaiuing  grits  graded  in  tbe  centrifugal  maohiue 
shown  in  Fig.  54. 

Kg.  54. 


134.  The  average  prodnction  of  the  Hungarian  mills  od  exhibition  at 
tbe  IbtemAtional  Exposition  at  Vienna  gave,  according  to  the  report 
of  van  den  Wyngaert  and  Dr.  Thiel,  jurors  from  tbe  German  empire, 
the  following  results : 
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Per  cent. 

Flour  No.  0 6. 2 

Flour  No.  1 7.8 

Flour  No.  2 6. 3 

Flour  No.  3 5.0 

Flour  No.  4 6. 0 

Flour  No.  5 5. 0 

Flour  No.  6 .  16. 6 

Flour  No.  7 11.9 

Flour  No.  8 9.4 

Flour  No.  9 2. 2 

Fine  bran 9. 1 

Coarse  bran 11. 2 

Chicken-feed 0. 4 

Dirt  and  vapor 4. 0 


100.0 


135.  The  low  milling. — The  following  table  presents  the  results 
obtained  by  the  low-milling  process  in  North  Germany,  submitted  for 
comparison  at  the  Exposition : 


IKame  of  the  prodaot. 


Flour  No.0 

Flour  Nal , 

FloarNo.3 

Pollen  flour 

Coarse  or  groats  bran. . 

Fine  bran 

Coarse  bran,  with  hull. 
Loss 


65.0 
6 
3 

S.51 
3.0 


1.0  >74 
).0) 


>21 


15i5j 
5.0 


S 


TeremJL 

J  65.0) 
aoSeo 
7.0) 

I. 


13. 5  ( 
5.  5  J 
2.0 


\ 


PereenL 
75.05> 
4. 90  >  79. 95 
.00) 


6.70 

iLis, 

3.90 


17.85 


Thefollowing  table  exhibits  the  average  results  of  the  high-milling  pro- 
cess as  obtained  from  wheat  of  high  order  of  excellence  (from  86  to  87 
pounds  per  jneUse)  in  the  Vienna  mills : 

Per  cent. 

Flour  No.  0 4 

Flour  No.  1 20 

Flour  No.  2 10 

Flour  No.  3 12 

Flour  No.  4 lH 

Flour  No.  6 12 

Flour  No.  6 6 

Oflfal,  (bran) 20 

Dust 4 

As  contrasted  with  this,  the  high-milling  process  yielded  to  C.  Genz, 
Heidelberg,  the  following  products : 
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Per  cent. 

Flour  No.  0 25.5 

Flour  No.  1 15. 5 

Flour  No.  2 5. 0 

Flour  No.  3 25.0 

Flour  No.  4 3. 5 

Flour  No.  5 1.5 

Flour  No.  6 1.5 

Fine  bran » 11,0 

Coarse  bran 8. 0 

Cockle 0.5 

Waste  and  loss 3. 0 

And  the  following  were  obtained  by  C.  Hedricb,  in  Glaachau,  Sax- 
ony: 

Per  cent. 

Extra  imperial  flour 23. 3 

Flour  No.  00 5. 6 

Flour  No.  0 5. 8 

Flour  No.  1 8. 3 

Flour  No.  2 11.2 

Flour  No.  3 15.0 

Overflow 2. 1 

Groats  bran 0. 8 

Fine  bran 8.0 

Coarse  bran .' 10. 1 

Clippings  bran *. 1. 7 

Waste 3. 9 

Vapor  and  loss 4. 2 

136.  In  view  of  the  foregoing  tables  of  results,  the  necessity  of  a  con- 

■ 

gress  of  millers  for  the  purpose  of  devising,  for  universal  adoption,  sys- 
tems of  numbers  qualifying  the  grades  of  flour,  each  number  having  a 
definite  qualitative  signification,  is  self-evident  The  numbers  in  each 
system  of  milling,  high,  half-high,  or  low,  should  manifestly  admit  of 
simplification  and  greater  precision  of  meaning. 

137.  Without  attempting  to  go  further  into  l^e  practical  details  of  the 
high-milling  processes  as  practiced  in  Austro-Hungary,  we  may  see 
that  the  object  to  be  gained  in  the  alternate  slow  reduction  of  the  grain 
and  its  grading  and  cleaning  is  to  effect  the  utmost  possible  separation 
of  the  bran,  the  objectionable  colored  part  of  the  grain,  from  the  white 
interior,  and  to  effect  this  by  so  slight  production  of  heat  that  no  dete- 
rioration of  flour  will  take  place  in  the  process.  The  flour  produced  by 
the  high-milling  process,  as  a  necessary  result  of  the  numerous  boltings 
and  siftings,  is  again  and  again  exposed  to  the  air,  and  will  have  the 

5  V  B 
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dryness  due  to  the  climate  of  tbe  region.  This  will  necessarily  prolong 
the  period  during  which,  without  artificial  drying,  it  may  be  kept  with- 
out deterioration. 

138.  American  improved  modes. — Within  the  last  three  or  four 
years,  great  improvements  have  been  made  in  the  better  class  of  Ameri- 
can mills,  including  the  purification  of  commercial  wheat,  the  adoption 
of  the  principles  of  the  half-high  milling,  the  Walzmiihle  or  cylinder  grind- 
ing, and  numerous  improved  devices  for  purifying  the  connell  or  mid- 
dlings. A  system  introduced  from  France  two  or  three  years  since,  in 
which  the  rate  of  revolution  of  the  stones  is  greatly  reduced,  is  specially 
suited  to  our  northwestern  spring- wheat,  and  is  said  to  increase  the  yield 
of  merchantable  flour  by  8  per  cent. 

Our  method  of  packing  in  barrels  is  commended  by  German  writers, 
although  the  Hungarian  flour  is,  in  general,  transported  in  sacks.  As 
has  already  been  mentioned,  it  does  not  require  artificial  drying  in  order 
to  *'  keep,"  as  would  be  required  if  the  grains  were  moistened  preliminary 
to  grinding,  or  as  the  plump,  white,  softer  berry  of  the  less  favorable  cli- 
mates than  that  of  Hungary  makes  necessary. 

139.  The  flour  that  has  uniformly  stood  first  in  our  eastern  markets, 
certainly  until  within  a  v6ry  few  years,  was  the  so-called  southern  flour- 
The  wheat  from  which  it  was  made  was  southern  wheat,  and  was  earlier 
in  the  market.    The  kernel  was   flinty  and  slightly  shrunken.    Some 
brands  could  be  shipped  with  safety  on  long  voyages.    One  of  the  best 
in  repute  was  packed  in  barrels,  hot,  as  it  came  from  the  bolt,  while 
other  flour,  in  the  best  class  of  mills,  was  uniformly  cooled  in  the 
open  air  before  packing.    The  brand  that  enjoyed  this  high  repute,  on 
analysisyieldedat212oFahrenheiton1y  8per  cent,  of  water,  whileordinary 
flours  gave  from  12  to  16  per  cent.    The  latter  became  sour  and  musty 
when  kept  for  long  periods.    The  former  experienced  no  deterioration. 
The  reason  is  probably  this:   the  heat  consequent  upon  friction   in 
grinding  the  choice  brand  had  driven  out  from  one-quarter  to  one-half 
of  the  water  removable  at  212°  Fahrenheit ;  some  of  it  water  of  hydra- 
tion, from  the  gluten.    This  reduction  in  the  quantity  of  water  lessened 
the  mobility  of  the  molecules  of  the  gluten,  and  with  it,  the  capacity  to 
undergo  incipient  fermentation.    In  this  dried  condition,  the  flour  was 
packed  in  barrels,  and  the  air  and  its  moisture  excluded.    It  was  per- 
mitted to  cool  without  opportunity  to  re-absorb  moisture.    In  the  case 
of  ordinary  flour,  the  cooling  process  of  stirring  in  the  open  air,  with 
the  hopper-boy  or  its  equivalent,  gave  opportunity  for  the  water  to  be 
absorbed  from  the  atmosphere.    In  the  former  case,  the  flour  would 
keep  for  indefinitely  long  periods.     In  the  latter  case  it  would  keep 
sweet  but  a  comparatively  short  time.    In  the  former  case,  the  barrel  of 
flour  of  196  pounds,  packed  while  hot,  was  the  equivalent  when  fresh  of 
from  204  to  212  pounds  of  flour  packed  after  cooling  in  the  open  air. 
For  immediate  consumption,  the  difference  in  value  was  from  4  to  8  per 
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c«at.  ia  favor  of  the  flour  packed  without  cooling.    For  shipping  pur- 
poses, the  difference  in  value  was  of  course  much  larger. 

UO.  The  appointments  in  some  American  mills  are  so  complete  as  to 
enable  the  miller  to  extract  the  sound  grains  of  wheat  from  the  most 
varied  mixtures  with  foreign  seeds  and  impurities.  For  example,  a 
sample  of  wheat  obtained  in  the  corn-market  may  contain  sound  wheat, 
sand,  straw,  stalks,  chaff,  oats,  cockle,  mustard,  buckwheat,  grass-seed, 
chess,  corn,  (maize,)  blasted  wheat. 

141.  This  will  be  first  passed  through  an  inclined,  revolving,  cylindri- 
cal screen,  having  two  grades  of  wire  gauze.  Through  the  first  grade, 
the  sand  will  escape.  Through  the  second  grade,  all  the  remainder  will 
drop  except  the  corn,  (maize,)  and  the  larger  bodies,  like  stalks  and 
straw,  which  will  go  on  to  the  tail  of  the  screen. 

The  mass,  freed  from  sand  and  the  coarse  matters,  will  then  be  fed 
in  a  thin  cascade  upon  the  jogging,  inclined,  perforated  plates  of  the  sep- 
arator, already  described,  p.  22,  which  will  remove  the  oats,  chaff,  and 
small  fragments  of  straw  on  the  one  hand,  and  the  mustard,  cockle, 
grass-seed,  and  blasted  wheat-grains  on  the  other.  Of  these  separators, 
a  very  inferior  wheat  would  pass  through  three  sets ;  then  through 
three  smut-machines  with  beaters,  and  a  fourth  provided  with  brushes  ; 
and  then  through  a  fourth  separator,  to  remove  the  fine  fragments,  the 
headings  and  pointings  produced  in  the  smut-mq>chines.  Then  follows 
a  daster.  Next  the  product  of  purified  and  pointed  wheat  passes  to 
the  run  of  stones,  where  a  single  grinding  reduces  the  whole  to  meal. 
In  the  mill  specially  examined,  the  stones  were  52  inches  in  diameter, 
having  logarithmic,  spiral  furrows  j\  to  J  of  an  inch  deep,  with  finely- 
grooved,  alternating  lands  of  about  equal  area,  the  leading  furrows 
mnning  to  the  eye  of  the  stone  numbering  22,  alternating  with 
22  short  farrows  running  into  the  leading  furrows.  From  the  stones, 
the  meal  issues  at  a  temperature  of  about  120^  Fahrenheit,  and  is  con- 
ducted to  the  bolts,  where  the  first  fine  flour  is  separated  from  the 
remainder  of  bran,  middlings,  feed,  tailings,  &c.,  which  are  afterward 
graded  by  bolting. 

142.  The  finer  bran  of  the  middlings,  after  passing  through  the  mid- 
dlings-purifier described  on  p.  52,  goes  into  the  "feed.^  The  coarse 
bran  goes  to  the  bran-duster.  The  white  interior,  having  been  detached 
from  the  hulls,  is  conducted  back  to  re-enter  the  whole  meal  on  its  way 
to  the  bolts.  The  middlings  (grits)  may  be  ground  separately  or  dis- 
charged with  the  purified  and  pointed  wheat  directly  into  the  run  of 
stones. 

The  ranning  stones  make  about  170  revolutions  per  minute^  the 
bran-dusters,  about  450  revolutions  ]  and  the  smut-machines,  about  500 
in  the  same  time. 

The  above  is  an  outline  of  the  processes  observed  in  Jewells  Broth 
ers'  mills  at  Brooklyn,  N.  Y. 
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143.  Characteristics  of  flour.— The  best  wheat  flour  has  a  faint, 
pleasant  aroma ;  is  dry,  heavy,  by  transmitted  light  having  a  light 
shade  of  clear  brilliant-yellow,  and  readily  balls  in  the  hand.  An 
inferior  article,  when  pressed  in  the  hand,  shows  a  quality  of  adhesion, 
retaining  the  form  imparted  by  the  pressure. 

Under  the  microscope,  cells  of  larger  and  lesser  size  are  readily  rec- 
ognized, and  also  the  still  lesser  cells  of  albuminoid  bodies,  which, 
unlike  the  starch-cells,  are  not  colored  with  iodine,  and  also  portions  of 
the  frame- work  of  the  cellular  tissue  of  the  interior,  in  which  the  starch 
and  albuminoid  cells  are  lodged. 

144.  Dr.  Julius  Wiesner,  professor  in  the  Universityof  Vienna,  of  the  in- 
ternational jury  Group  IV,  in  an  elaborate  paper  upon  the  morphology 
of  wheat-starch,  recognizes  three  kinds  of  starch-granules,  under  the 
names  of  the  lenticular,  the  small  spherical  or  polyhedric,  and  the  com- 
pound grains.  The  last  variety  had  not  been  recognized  by  previous 
observers.  *They  are  found  in  the  interior  of  the  gluten-coat,  and  are 
made  up  of  from  two  to  twenty-flve  individual  granules.  These  com- 
pound grains  are  rarely  found  in  commercial  starch,  and  seldonx  other- 
wise than  in  broken  fragments.   In  admeasurements,  the  greater  number 

of  the  grains  showed  two  very  unlike  mag- 
nitudes, the  one  of  the  large  lens-shaped, 
and  the  other  of  the  smaller  grain. 

145.  The  accompanying  diagram  (Fig. 
55)  exhibits  the  different  .forms  under  a 
^  magnifying  power  of  1,000:  a,  the  large 
lenticular  simple  starch-grain;  b^  the  small 
simple    starch-grain;    cc,  the  compound 
starch-grain ;  d  dy  fragments  of  the  com- 
pound starch-grain ;  6,  the  fragment  of  a 
twin  starch-grain.    The  diameters  of  the 
Compound  lenticular  starch-gran-  large  lenticular  starch-grains  are  given 
ules,  (Wiesner.)  in  the  following  schedule : 


a 


Varieties. 


Leaat   di- 
ameter. 


Triticam  Tnlfcare  (1) . . 
Triticam  doruin  (2) . . . 
Tritictun  targidam  (3) 

Tritioam  speita  (4) 

Triticam  dicoccum  (5) 
Triticam  mouococcam 


(6) 


MiUimeten. 
0.  OHO 
0. 0110 
0. 0176 
0.0154 
0.0111 
0.0130 


Greatest  di 
ameter. 


MilUmeUn. 
0.0390 
0.0360 
0.0411 
0.0396 
0.0301 
0.0370 


Mont  fn?- 
qaent  di- 
ameter. 


0.0^82 
0.0361 
O.  0if90 
O.  0270 
0.0-259 
0.  0195 


(1)  Twenty-three  varieties  from  Mahren,  Hangary,  Franoe,  Italy,  Chili,  and  Victoria   (Aastralia) 
were  examined. 

(2)  Six  varieties  from  M&hren,  Hangary,  Franoe,  and  Algiers. 

(3)  Fifteen  varieties  from  Mahren,  Lower  Austria,  Hungary,  Switzerland,  England,  East    India, 
Chili,  and  New  South  Wales. 

(4)  Fonr  varieties  from  WUrtemberg  and  Baden. 

(5)  Two  varieties  from  the  Vienna  collection ;  origin  nnknown. 
<6)  Three  varieties  from  the  Vienna  collection ;  origin  unknown. 
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The  same  varieties  of  wheat  that  were  employed  in  the  determination 
of  the  magnitude  of  these  granules  served  for  the  measure  of  the  small 
starch-granules. 

The  small  starch-granules  gave  the  following  magnitudes : 


Varieties. 


Triticnm  rali^are 

Triticum  darum 

Triticum  tarsidum.... 

Triticam  ipeitA 

Triticain  aicocoom 

Tnticum  monocoocam 


Least    di- 
ameter. 


Greatest  di- 
ameter. 


MiUimeterM. 
0.0022 
0.0022 
0.0025 
0.0025 
0.0018  I 
0. 0018  i 


MUlifnetert. 
0. 0082 
0.  0(t7rt 
0.0082 
0. 0079 
0.006d 
0.0000 


Host  fre- 
quent di- 
ameter. 


MiUimeters. 
0.0072 
0. 0072 
0.0072 
0.0070 
0.0066 
0.0058 


146.  The  compound  starch-grains  are  found  in  the  outer  as  well  as  inner 
layers  of  the  gluten-coat ;  more  frequently,  however,  in  the  inner  layer. 
The  quantity  of  these  grains  in  comparison  with  the  larger  and  lenticular 
grain  is  not  large,  the  general  form  is  elliptic  or  egg-shape,  and  they  fre- 
quently exceed  in  size  the  large  lenticular  starch-grains.  The  largest  of 
the  compound  grains  measured  by  Dr.  Wiesner  had  a  diameter  of  0.0324 
millimeter.  It  is  easy  to  distinguish  under  the  microscope  between 
wheat-starch  and  the  various  other  starches  in  commerce,  by  their  size, 
forms,  and  markings,  with  the  exception  of  the  starch  of  rye  and  of  barley. 

In  Fig.  56  are  rye-starch  grains,  magnified  750  times ;  and  in  the 
next  figure,  57,  we  have  the  starch-grains  of  barley,  magnified  750  times. 
^  The  difficulty  arises  from  the  circumstance  that  the  starch-granules  in 
the  seed  are  found  alike  in  the  gluten-coat  of  the  wheat,  rye,  and  barley, 
and  are  of  substantially  the  same  size. 

In  the  wheat-grain  that  has  begun  to  grow,  the  starch-grains  present 
the  appearance  given  in  the  following  diagram,  (Fig.  58.) 

Fig.  58. 


Fig.  .56 


Fig.  57. 


Kye  starch-grain.  Barley-Btarch.  Starch-growing  wheat. 

Lesser  fissures  than  those  shown  in  the  cut  are  also  sometimes  to  be 
ob.served  in  the  starch-grains  of  perfectly  sound  wheat. 

147.  Gltjten-oells. — On  page  4,  we  have  a  cross-section  of  the 
coats  of  the  wheat  upon  a  scale  of  four  hundred  diameters. 

In  the  accompanying  diagram,  (59,)  we  have  the  ripe  barley-grain  on 
a  caleof  three  hundred  diameters.  It  will  be  remarked  that  the  gluten- 
coat  presents 'from  two  to  three  and  even  more  layers  of  cells. 

Id  the  following  figure,  (60,)  we  have  a  section  of  the  oat-grain. 

In  Fig.  01,  we  have  a  section  of  rice. 
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In  Fig.  62,  we  have  a  section  of  Indian  corn ;  and  in  Fig.  63,  a  Bection 
of  rye. 

Fig.  59.  Fig.  00. 


148.  Upon  comparing  tbese  Beetions  witli  eacli  other,  it  will  be  seen: 
that  the  structure  of  the  different  grains  that  have  served  from  time  ■ 
immemorial  as  the  material  for  the  supply  of  farinaceoas  food  of  the 
world,  has  certain  great  distinguishing  characteristics. 

Within  a  series  of  layers  of  woody  fiber,  serving  for  the  protection  of 
the  nutritious  interior,  and  otherwise  com  aratively  worthless,  we  have 
one  or  more  layers  of  cells,  containing  the  nitrogenous  compounds  and 
phosphatic  salts,  which  serve  the  most  important  purposes  of  nutrition,, 
as  they  largely  furnish  the  materials  for  the  various  tissues  of  the  hu- 
man organism;  and  within  these  layers,  to  the  center  of  the  grain,  a 
mass  of  starch-grauules,  larger  and  lesser,  and  cells  containing  albumi 
noids,  supported  in  a  loose  frame-work  of  cellular  tissue. 
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149.  Tlie  art  of  milling  in  its  perfection  consists  in  the  disintegration^ 
not  destruction^  of  these  tissues  and  cells,  and  the  removal  from  them  of 
the  woody  fiber.  This  is  more  perfectly  accomplished  in  the  milling  of 
the  wheat  than  in  that  of  any  of  the  other  grains,  with  perhaps  the 
exception  of  the  rice,  and  yields  the  whitest  and  to  the  palate  the  most 
acceptable  flour. 

150.  HuNaARiAN  PRIZB  FLOUR.^— In  comparing  the  flours  of  the  dif- 
ferent countries  with  each  other,  the  jury,  in  the  first  place,  compared 
with  each  other  the  best  45  per  cent,  of  the  wheat  of  all  the  products  of 
high  milling;  then  all  the  products  of  half-high  milling  were  compared 
together,  and  lastly  the  products  of  low  milling. 

The  average  of  the  products  of  the  Hungarian  mills  with  the  high 
milling  process  stood  (0  being  perfection)  0.015.  Of  these,  the  flour  of 
the  Pesth  Walzmiihle  held  the  first  rank.  The  director  of  the  millsy 
Herr  Dosswald,  received  an  imperial  decoration.  Of  this  flour,  I  ob- 
tained the  complete  series,  including  the  grits  and  brans.  The  interest 
that  attaches  to  this  collection  led  me  to  make  an  analysis,  which  is 
herewith  submitted. 

151.  By  treatingOflour  with  iodine,  it  iseasy  to  make  every  large  starch- 
granule  blue,  while  all  the  minute  grains  (nitrogenous  bodies)  remain 
unchanged  in  color.  Then,  by  treating  another  portion  of  flour  with 
ammonio-nitrate  of  silver,  the  minute  particles  (nitrogenous  bodies) 
will  become  yellow,  while  the  starch-granules  remain  unchanged  in 
color.  This  latter  experiment  proves  at  the  same  time  the  presence  in 
the  nitrogenous  bodies  of  phosphoric  acid,  indeed  of  phosphates. 

The  No.  0  Hungarian  flour  has,  under  the  microscope,  a  cleaner  look, 
13  freer  from  flne  particles  (of  the  albuminoid  bodies?)  than  the  product 
of  low  or  half-high  milling,  as  shown  in  the  best  grades  of  western  flour 
in  the  Boston  market.  The  mode  of  grading  pursued  at  the  Pesth  mill 
would  separate  the  finest  particles ;  and  as  these  are  chiefly  the  little 
granules  corresponding  in  appearance  with  those  in  the  gluten-sacs  of 
the  inner  shell,  it  is  at  once  explained  why  the  nitrogen  should  be  less 
in  the  zero  flour  of  Hungary. 
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152.  These  results  will  be  intelligible  if  we  anderstand  that  in  the  main 
the  numbers  may  be  regarded  as  qualifying  the  composition  of  the  berry 
as  one  goes  outward  from  the  core  to  the  surface  of  the  unbrauned  or 
clipped  grain.  The  grits  are  coarse  fragments  of  the  interior,  carrying 
with  them  more  or  less  of  the  gluten-coat,  from  which  the  true  brap  has 
been  removed. 

It  will  be  remarked  that  the  ash,  or  mineral  portion,  increases  from  the 
core  to  the  surface;  and  that  the  phosphoric  acid  obeys  the  same  law, 
though  the  rates  are  not  the  same.  The  nitrogen,  as  representing  the 
total  albuminoid  bodies,  also  increases  except  in  the  grits,  (A,)  and  in 
that  the  nitrogen  is  in  marked  excess. 


Fig.  64. 
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153.  Demp  wolff  made,  at  the  iDstauce  of  the  late  Baron  Liebig,  ao  elabo- 
rate analysis  of  the  products  of  the  Hungarian  WalzmUhleUy  which  I  add 
in  an  appendix. 

One  of  the  striking  results  of  DempwolflPs  analysis  I  have  illustrated 
in  the  foregoing  cut,  (Fig.  64.)  He  found  the  phosphoric  acid  to  be  about 
50  per  cent,  of  the  ash  in  every  part  of  the  berry.  The  oxide  of  iron 
and  the  soda  were  each  present  in  small  quantity,  and  each  in  its  con- 
stant percentage  of  the  ash  in  all  parts  of  the  berry.  The  lime  and 
potassa,  however,  increased  from  without  inward — from  the  surface 
toward  the  core — while  the  magnesia  diminished. 

154.  The  cut  also  exhibits  the  relative  total  weights  of  the  different 
products  in  percentages,  indicated  by  volumes. 

155.  The  white  body  of  the  interior  of  the  berry  is,  for  the  most  part, 
a  mass  of  starch-grains  of  sizes,  according  to  Prof.  Julius  Wiesner, 
ranging  in  diameter  from  0.0110  to  0.0410  millimeter ;  or  an  average  of 
about  the  one-thousandth  of  an  inch.  Embedded  in  this  mass  of  starch 
are  clusters  of  cells  of  a  diameter  ranging  irom  0.0022  to  0.0082  milli- 
meter, or  an  average  of  two  ten-thousandths  of  an  inch  in  diameter,  and 
containing  nitrogen  in  their  composition.  These  cells  are  the  deposita- 
ries of  the  albuminoid  bodies  and  the  mineral  constituents  found  in  the 
interior  of  the  berry.  Among  these  smaller  cells  are  also  small  starch- 
granules.  On  crushing  a  lump  of  the  grits  and  placing  it  under  a  micro- 
scope, the  starch-granules  are  seen  surrounded  by  a  great  profusion  of 
these  albuminoid  cells.  As  compared  with  No.  0  flour,  the  relative  pro- 
portion of  starch-granules  in  the  latter  is  vastly  greater.  It  would  seem , 
therefore,  that  the  cohesion  of  the  mass  in  a  lump  of  grits  is  a  coinci- 
dent fact,  if  it  be  not  due  largely,  to  the  presence  in  it  of  the  albuminoid 
bodies. 

156.  The  composition  of  the  0  flour  and  the  A  grits  is  indicated  in 
the  following  figures : 

A  grits.      0  flour. 
Ash 0.44        0.43 

Phosphoric  acid 0. 24      ,0. 14 

Nitrogen 2. 25        1. 68 

Occasional  lumps  of  the  grits  are  seen  to  have  still  adhering  to  them 
the  gluten-coat,  and  even  portions  of  the  outer  bran-coat.  The  presence 
of  phosphoric  acid  in  the  minute  grains  of  the  interior  of  the  grits  may 
be  readily  shown  by  immersing  the  crushed  grits  in  a  solution  of  ammo- 
nionitrate  of  silver.  The  minute  albuminoid  cells  become  yellow,  as 
already  shown,  from  the  formation  of  tribasic  phosphate  of  silver,  and 
are  quite  readily  distinguished  from  the  minute  starch-grains. 

157.  In  comparing  this  flour  No.  0  with  ordinary  low-milled  flour, 
under  the  microscope,  one  remarks  a  striking  uniformity  in  size  among 
the  particles  of  the  latter.  One  also  remarks  relatively  very  few  broken 
or  bruised  starch-grains  in  the  high-milled  flour,  while  the  reverse  is 
trae  of  the  low-milled  flour. 
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158.  It  would  seem  that  the  grits  are  due  to  the  presence,  in  the  par- 
ticular mass  of  starch-grains  and  frame-work  of  cellular  tissue,  of  some 
agglutinating  material  binding  the  grains  and  tissue  together.  Under 
the  microscope,  this  material  is  seen  in  clusters  of  minute  cells  embedded 
iu  the  mass  of  starch,  and  corresponding  in  size  with  the  minute  cells 
that  fill  the  gluten-sacs.  If  a  grits- fragment  be  moistened,  and  subjected 
to  pressure  upon  a  glass  slide,  and  the  upper  thin  glass  plate  be  moved 
about,  the  tenacity  and  elasticity  of  the  material  of  the  albuminoid  cells 
may  be  readily  discerned.  This  is  in  keeping  with  the  greater  measare 
of  gluten  and  the  larger  percentage  of  nitrogen  in  the  grits  as  compared 
with  that  in  the  finer  grades  of  flour. 

This  explanation  of  the  nature  and  cause  of  the  grits,  as  produced 
by  the  process  of  high  or  half-high  milling,  is  in  keeping  with  the 
climatic  conditions  which  make  a  flinty  wheat — that  is,  whichcaase  a 
more  rapid  exhalation  of  moisture  and  an  arrest  of  movement  of  the 
nitrogenous  constituents  toward  the  periphery  of  the  berry.  The 
flour-granules — that  is,  the  finer  portions  resulting  from  abrasion  of  the 
grits — contain  less  gluten  than  the  grits,  for  the  obvious  reason  that,  had 
they  contained  more  gluten,  they  would  have  been  less  readily  reduced 
to  powder. 

159.  Mode  of  TBsxiNa  flour. — This  belongs  to  the  class  of  un- 
written arts.  To  the  inexperienced  eye,  all  grades  of  flour,  except  the 
very  worst,  appear  white,  when  each  is  examined  by  itself.  When,  how- 
ever, several  samples  are  placed  side  by  side,  and  their  surfaces  made 
smooth  by  drawing  over  them  lightly  a  polished  spatula,  they  are  seen 
to  differ  from  each  other  in  color,  and  especially  if  the  samples  be 
placed  upon  blue  paper.  The  shade  of  yellowness  will  be  seen  to  be 
due  in  some  instances,  as  a  magnifying-glass  of  moderate  power  will 
show,  to  minute  particles  of  the  interior  bran  still  adhering  to  small 
grits;  to  fragments  of  the  color-coat,  especially  the  portion  in  the 
groove  of  the  berry;  or  to  fragments  of  the  embryo.  It  may  also 
be  due  to  the  actual  color  of  the  interior  of  some  varieties  of  slightly- 
shrunken,  hard,  or  flinty  grain,  which,  when  cut  with  a  knife,  preseuts, 
in  the  cross-section,  a  shade  of  pale  reddish-yellow. 

Any  blue  shade  which  the  flour  may  present  will  be  due  to  the 
minute  fragments  of  the  hulls  of  black  foreign  seeds,  or  possibly  to  parti- 
cles of  smut. 

The  feeling  of  grit  in  the  flour,  to  be  determined  by  rubbing  between 
the  thumb  and  finger,  is  one  of  the  qualities  in  which  flours  from  grains 
of  unequal  hardness  difier  from  each  other. 

160.  The  aroma  of  the  flour  of  recently-ground,  fresh,  sound  grain  is 
grateful  to  the  sense  of  smell.  But  if  the  flour  be  old,  and  especially  if  it 
has  not  been  adequately  dried,  or  has  been  made  from  wheat  "  grown,''  or 
sprouted,  in  the  shock,  or  has  been  subjected  to  excessive  heat  in  the 
process  of  grinding,  it  will  exhale  products  of  fermentation  that  are 
more  or  less  oflensive. 
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161.  If  a  small  sample  of  floar  be  moistened  with  half  its  weight 
of  water,  and  wroaght  into  dongh  with  the  thamb  and  finger,  it  will 
exhibit  the  degree  of  tenacity  and  elasticity  and  a  certain  quality  of  liveli- 
ness, as  it  is  termed,  which  causes  it  to  return  to  its  original  form  when 
extended  or  indented,  upon  which  the  baker  depends  to  make  his  bread 
porous* 

If  the  gluten,  of  which  this  tenacity  is  the  normal  property,  be  greatly 
deteriorated,  the  dough  will  "  run,"  and  the  inferiority  of  the  flour  for 
those  purposes  which  depend  upon  the  tenacity  and  elasticity  of  the 
gluten  will  be  proportioned  substantially  to  the  facility  with  which  the 
dough  "rnns.'^  This  softening  of  the  gluten  points  to  rusted  wheat, 
or  wheat  grown  upon  fields  richly  manured  with  concentrated  organic 
manures,  or  wheat  deteriorated  from  the  presence  of  foreign  seeds,  as 
those  of  wild  onion,  but  more  frequently  to  flour  that  has  itself  been 
heated,  or  flour  produced  from  wheat  that  has  been  wet  and  not  properly 
dried,  or  grown  in  the  field  after  harvesting  and  before  housing. 

162.  The  chemical  examination  consumes  more  time,  but  also  deter- 
mines certain  points  of  importance  which  can  be  ascertained  in  no  other 
^ay.  The  percentage  determination  of  the  nitrogen  has  been  shown,  by 
the  researches  of  Krocker«ind  Horsford,  (Liebi^8  Annalen^)  to  be  suffi- 
cient to  determine  at  once  with  great  precision  the  percentage,  on  the 
one  hand  of  the  gluten  and  associated  albuminoid  bodies,  and  on  the 
other  the  starch  with  its  small  quantities  of  dextrine  and  sugar.  The 
determination  of  the  ash  by  burning,  points  at  once  to  the  percentage  of 
nutritive  mineral  matter,  as  the  phosphates  for  example;  and  the  deter 
miuation  of  the  water  which  may  be  driven  out  at  212°  points  to  the 
SQsceptibility  of  the  flour 'to  spontaneous  deterioration.  The  larger  the 
percentage  of  moisture  present  the  less  likely  is  the  wheat  to  keep.  The 
determination  of  the  starch  and  gluten  by  subjecting  a  weighed  quantity 
of  flour  moistened  and  fashioned  into  a  ball  of  doagh  to  a  slender  stream 
of  water  will  yield  a  trustworthy  result  for  the  starch,  but  only  for  the 
gluten  of  perfectly  sound  flour;  and  even  in  that  the  vegetable  albumen^ 
caseine,  and  cerealine  of  M6g^  Monrifes  will  be  more  or  less  dissolved 
and  lost. 

163.  The  whole  of  the  nitrogenous  bodies  may  be  separated  from  the 
starch  by  treatment  with  diluted  acetic  acid,  and,  after  the,  settling-out 
of  the  starch,  the  determination  of  the  specific  gravity  of  the  solution 
will  give  the  amount  of  the  nitrogenous  constituents. 

HUNGARIAN  MILL  INDUSTEIES. 

164.  In  the  pamphlet  accompanying  the  collective  exhibition  of  the 
product  of  milling'  of  Buda-Pesth  and  the  cities  of  five  Hungarian 
provinces,  it  is  stated  that  the  products  of  the  wheat  are  exhibited  in 
one  kind  of  grits,  nine  sorts  (No.  0--8)  of  flour,  and  two  kinds  of  bran^ 
(coarse  and  fine.)  The  Hungarian  mill-industry  is  based  in  general  on 
the  total  cereal  production  of  the  Hungarian  kingdom,  but  especially 
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on  the  quality  of  the  Hangariau  wheat.  Besides  being  rich  in  floar  of 
extraordinary  keeping  quality,  it  contains  more  gluten  than  other  varie- 
ties of  wheat.  The  milling-art  is  so  conducted  that,  taking  advantage 
of  every  improvement  in  rendering  it  more  perfect,  the  great  excellen- 
cies of  the  raw  material  are  rendered  appreciable  and  brought  iuto 
service.  The  Hungarian  flour  produced  by  high  milling  is,  in  the  points 
of  purity,  whiteness,  yield  and  keeping  qualities,  not  equaled  by  that  of 
any  other  country.  Its  keeping  quality  has  been  illustrated  under  trying 
circumstances — in  transportation  by  sea  under  the  equator,  where  for  a 
whole  year  it  has  yielded  from  every  100  pounds  of  flour,  160  pounds 
of  bread,  of  characteristic  nutritive  value  and  excellent  taste.  The 
mills  of  Buda-Pesth,  for  the  most  part  erected  or  enlarged  between 
1865  and  1869,  cost  about  $5,000,000.  They  contain  500  run  of  stones, 
and  168  Wah  sets  (of  three  pairs  each)  of  steel  rollers.  They  have  a 
capacity  of  about  1,000,000,000  pounds  of  wheat  per  annum,  valued  at 
$37,000,000. 

The  mills  of  the  provinces  erected  between  1863  and  1872  cost  about 
$1,250,000,  have  128  run  of  stones,  and  grind  about  200,000,000  pounds 
of  grain,  having  a  value  of  about  $7,500,000. 

165.  The  preceding  discussion  will  have  qualified  us  to  appreciate  the 
excellence  of  the  material  from  which  the  renowned  Vienna  bread  is 
made,  and  we  proceed  to  the  discussion  of  the  preliminary  steps  to  its 
production. 


CHAPTER    III. 


MAKING  YEAST  BREAD. 

166.  Bbbad. — Bread  in  its  widest  signification  comprehends,  all  the 
forms  of  farinaceous  food  which  have  been  snbjected  to  the  processes  of 
the  calinary  art.  It  embraces,  besides  loaf- bread,  rolls  and  biscait,  the 
cracker^  the  merely  boiled  dough,  the  griddle-cake,  and  the  numerous 
faaciful  forms  of  farinaceous  confectionery.  For  the  most  part,  when 
fitted  for  consumption  as  food,  they  have  received  a  cellular  structure^ 
and  are  light.  The  practical  advantage  of  this  porosity  is  that  when 
eaten  the  digestive  fluids — the  saliva  and  gastric  juice — readily  penetrate 
tbe  mass  and  promptly  perform  their  function.  The  objection  to  "  heavy  " 
bread  is  that  its  digestion  is  retarded,  and  that  is  because  the  digestive 
fluids  come  in  contact  only  with  the  outside  of  comparatively  large 
maases;  the  absence  of  cellular  structure  preventing  their  penetration 
to  the  interior. 

167.  The  superior  digestibility  of  porous  bread  was  known  to  the 

■ 

ancients,  but,  because  its  preparation  required  the  use  of  flour  already  in  a 
•state  of  fermentation  and  decay,  which  filled  the  mass  with  bubbles  and 
was  offensive  to  smell  and  taste,  it  was  proscribed  from  sacred  uses  on 
account  of  its  conceived  impurity.  For  these  uses  unleavened  bread, 
which  was  a  sort  of  Graham  wafer,  was  required.  This  was  mainly  a 
product  obtained  by  heating  to  a  baking  temperature  a  thin  layer  of 
paste  made  of  whole  meal  or  cracked  grains  and  water. 

The  term  bread^  in  its  more  limited  signification,  is  applied  to  porous 
loaves  and  rolls.  If  the  product  contain  butter  or  sugar,  or  spices  or 
perfumes,  or  fruit,  it  is  pastry,  cake,  or  confectionery  rather  than  bread 
There  are  exceptions  to  this  definition.  Th&  mixed  rye  and  wheat  bread 
of  Austro- Hungary,  and  the  inferior  roll  and  Semmel  bread  have  some- 
times, to  disguise  the  odor  or  taste,  a  few  caraway-seeds. 

168.  To  secure  the  cellular  structure  of  the  bread,  it  is  necessary  that 
the  flour  should  have  a  constituent  which,  when  moistened  with  water  at 
common  temperature,  shall  possess  two  of  the  properties  of  India  rub- 
ber, tenacity  and  elasticity ;  and  that  these  properties  shall,  in  a  great 
degree,  be  lost  on  subjecting  the  moistened  flour  or  kneaded  dough  to 
a  certain  elevated  temperature.  This  body  which  nature  has  provided 
in  the  cereals  is  gluten,  and  in  wheat  it  is  associated  with  a'  mass  of 
starch  of  remarkable  whiteness  and  purity,  and  yields,  when  properly 
prepared  and  the  baking  processes  are  properly  conducted,  a  product 
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exceedingly  grateful  to  the  palate.  This  palatability  in  the  best  forms 
of  bread  is  partly  due  to  the  changes  wrought  in  the  starch  of  the  inte- 
rior crumb,  which  is  largely  a  mere  physical,  not  a  chemical,  change, 
and  the  changes  which  take  place  in  the  starch  and  gluten  of  the  exte- 
rior crust,  due  to  incipient  destructive  distillation,  or  roasting,  and 
partly  to  the  absence  of  special  or  marked  odor  and  taste  in  the  bread  as 
a  whole. 

169.  Fermentation. — The  knowledge  that  whole  meal  wet  with  water 
will  go  into  spontaneous  fermentation  must  have  been  coeval  with  that  of 
the  first  use  of  leavened  bread.  The  philosophy  of  the  changes  which 
the  flour  undergoes  in  fermentation  is  of  comparatively  recent  study  and 
practical  development.  That  a  small  portion  Of  flour  already  in  process 
of  active  fermentation  would,  when  mixed  with  fresh  flour  and  water^ 
eause  it  to  go  into  more  prompt  fermentation  than  when  left  to  sponta- 
neous ehange,  must  also  have  been  known  at  an  early  period.  Upon 
this  was  based  the  practice  of  setting  apart  a  portion  of  the  dough  of 
each  batch  of  bread  to  be  employed  in  raising  the  succeeding  batch,  and 
this  process  prevails  largely  over  the  world  at  this  day. 

170.  Pure  starch  mixed  with  water  experiences  no  decompositiony 
but  pure  gluten  mixed  with  water  and  set  aside  in  a  warm  place,  soon 
begins  to  swell  from  the  production  ot  gas-bubbles  in  its  interior,  and  to 
exhale  products  at  flrst  grateful  but  at  a  later  period  offensive  to  the  sense 
of  smell,  and  from  having  had  at  the  outset  qualities  of  tenacity  and 
elasticity,  which  permitted  the  formation  and  retention  of  gas-bubbles, 
it  loses  its  tenacity  in  great  degree,  so  that  its  bubbles  escape  from 
the  larger  volume,  and  the  porous  mass  collapses  to  a  smaller  volume, 
and  the  material  itself  becomes  semi-liquid;    The  changes  it  has  ex- 
perienced have  given  to  the  mass  an  acid  reaction ;  it  has  become  soor ; 
various  volatile  products  have  been  formed ;  the  permanent  fluid  por- 
tions have  taken  on  new  composition  and  new  qualities.    If  this  mass 
be  examined  with  a  powerful  microscope,  it  is  found  to  contain,  besides 
the  materials  furnished  directly  from  the  flour,  numerous  very  minute 
bodies,  of  an  irregular  spherical  form,  which  have  been  ascertained  to  be 
eapable  of  carrying  with  themselves  the  capacity  to  produce  fermenta- 
tion when  transferred  to  fresh  mixtures  of  flour  and  water.    These  little 
bodies  are  the  yeast-plant.    They  are  the  minute  agencies  of  fermenta- 
tion possessed  by  the  sour  dough.    They  are  contained  in  countless 
myriads  in  a  cent's  worth  of  baker's  yeast.    They  constitute  the  actual 
value  in  the  brewer's  and  distiller's  yeast.    They  are  the  principal  bodies 
which  are  produced  by  following  the  various  recipes  for  making  potato- 
yeast,  hop-yeast,  bran-yeast,  barm,  &c.    They  are  contained  pure,  with 
the  exception  of  water,  which  constitutes  from  70  to  80  per  cent.,  in  the 
moist  German  press-yeast  cakes.    It  is  estimated  that  a  single  cubic 
inch  of  the  air-dried  press-yeast  contains  some  1,200,000,000  of  these 
minute  organisms. 

171.  The  researches  of  Dr.  Julius  Wiesner  have  shown  that  the  fresh 
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yeast  cells  (that  is,  cells  taken  from  a  fermentiDg  fluid)  are,  for  the  most 
part,  spherical  or  slightly  elliptical,  rarely  oval,  having  an  average 
greater  diameter  of  0.0087  millimeter.    They  are  sacs,  as  shown  in  Fig.  65 ; 


(t 


Fig.  65. 


a  containing  granules,  as  seen 
in  6,  and  are,  for  the  most  part, 
filled  with  the  jelly-like  proto- 
plasm^ the  center  of  which  ap- 
pears more  transparent  from 
the  presence  of  a  little  air-cell,  or  vacuole,  as  indicated  in  c;  d  is  the  jelly, 
or  protoplasm;  and  «,  the  thin  space,  or  vacuole.  The  cells  increase  by 
badding. 

According  to  Pasteur,  the  young  cells  do  not  separate  from  the  parent 
cells  until  they  have  attained  to  nearly  the  same  size.  According  to 
other  authors,  including  Mitscherlich,  the  yeast-cells  also  increase  by 
bursting  and  diffusing  their  granular  contents  through  the  liquid ;  the 
granules  then  developing  into  cells. 

172.  Blondeau  maintains  that  the  young  cells  once  separated  always 
remain  isolated,  and  never  form  branches,  or  elongated  cells,  like  those 
that  accompany  lactic  fermentation. 

173.  The  following  outline-diagrams  (Fig.  66)  illustrate  the  growth 
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of  the  yeast-plant  from  hour  to  hour,  as  observed  under  the  microscope 
by  Mitscherlich,  (see  vol.  i,  p.  372,  Mitscherlich's  Lehrbuch.) 
The  yeast-cells  were  taken  from  the  malt-extract,  placed  between  glass 
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plates,  the  edges  of  which  were  covered  with  melted  wax  to  prevent 
evaporation,  and  kept  at  a  temperature  of  about  66^  Fahrenheit.  The 
drawings  were  at  intervals,  as  follows :  1,  parent  cell ;  2,  after  9  hours ; 
3,  after  7^  hours  more ;  4,  after  8^  hours  more ;  5,  after  15  hours  more ; 
6,  after  33  hours  more. 

174.  The  younger  cells  not  yet  separated  from  the  parent  cells  appear 
hyalinCf  crystalline,  or  extremely  fine-grained.  In  perfectly-developed 
cells,  one  distinguishes  readily  the  glassy,  bluish  plasma,  (gelatinous 
contents  of  the  cell,)  and  in  the  midst  of  it  one  or  two,  rarely  threCi 
reddish-appearing  cavities  having  an  average  diameter  half  that  of  the 
cell.  If  these  cells  are  transferred  from  a  fermenting  fluid  into  distilled 
water,  they  are  observed  immediately  to  swell  with  increase  in  size  of 
their  cavities.  .  After  a  few  days,  they  are  enlarged  to  diameters  occa- 
sionally as  great  as  0.138  millimeter ;  the  cavities  become  enormously 
large,  and  sometimes  All  the  whole,  and  in  elliptical  cells  extend  from 
wall  to  wall  bounding  the  shortest  diameter.  If,  however,  the  yeast- 
cells  are  placed  in  a  solution  containing  20  per  cent,  or  more  of  sugar, 
the  cells  lessen  in  size  and  by  slow  stages  are  reduced  to  one-half  their 
original  dimensions,  and  the  cavities  entirely  disappear. 

These  experiments  show  that  the  cavities  are  increased  by  addition 
of  water  and  reduced  by  its  abstraction. 

175.  By  drying  the  cells  till  they  cease  to  lose  weight — that  is,  first  in 
vacuo  and  then  in  an  air-bath  at  a  temperature  of  from  230^  to  248^ 
Fahrenheit — they  may  be  reduced  to  a  diameter  of  from  0.0045  to  0.0068 
millimeter,  when  the  cavities  will  have  entirely  disappeared.  They  be- 
come shriveled  and  assume  a  yellowish  tint.  These  dried  cells  will 
again  take  in  water  upon  exposure  with  very  great  avidity.  In  a  solu- 
tion 10  to  15  per  cent,  strong  of  sugar,  these  cells  become  charged  with 
numerous  small  reddish  drops  of  water,  having  the  appearance  on  a 
small  scale  of  the  larger  cavities  before  mentioned. 

Wiesner  distinguishes  between  these  cavities  and  the  former  ones  as 
abnormal  and  normal  cavities.  The  normal  cavities  are  for  the  most 
part  single,  and  seldom  exceed  three  in  "number,  while  the  abnormal 
are  reddish,  numerous,  and  spread  about  through  the  plasma  of  the  cell. 

176.  Drying  at  a  temperature  of  212^  Fahrenheit  continued  for  sev- 
eral hours  will  not  kill  the  yeast-plants,  but  all  except  the  very  young- 
est go  over  into  the  condition  of  abnormal  cavities. 

The  young  cells  that  have  had  no  cavities  will  be  the  starting-point 
for  fermentation,  when  yeast  so  dried  is  added  to  a  solution  of  sugar. 

The  presence  of  numerous  cavities  is  an  evidence  of  impaired  ca- 
pacity for  producing  fermentation.  The  young  undeveloped  cells  have 
no  cavities  except  in  very  diluted  solutions.  The  young  full-grown  cells 
have  large  cavities,  and  the  old  cells  have  the  numerous  small  cavities^ 
All  yeast-cell's  having  cavities  convert  sugar  into  alcohol  and  carbonic  aciif^ 

Those  having  the  abnormal  cavities — that  is,  the  numerous  cavities 

and  those  which  have  no  cavities,  having,  first  of  all,  either  from  age  or  any 
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other  cause,  passed  through  the  stage  preceding  the  formation  of  abnor 
mal  ca\itie8,  produce  no  fermentation ;  they  are  dead.  The  young  cells, 
though  without  cavities,  as  they  develop  will  acquire  normal  cavities^ 
and  then  will  produce  alcoholic  fermentation.  Solutions  containing  only 
from  2  to  4  per  cent,  and  from  20  to  25  per  cent,  of  sugar,  seem 
most  favorable  to  the  chemical  and  physical  conditions  of  fermentation. 
In  such  solutions,  the  fermentation  is  complete.  Solutions  containing  from 
12  to  13  per  cent,  of  sugar,  or  above  25  per  cent,  of  sugar,  do  not  undergo 
complete  fermentation.  The  relations  therefore  of  concentration  and 
dilution  of  solution,  influencing,  by  endosmosis  and  exosmosis,  the  con- 
dition of  the  contents  of  the  cavities  of  the  yeast-cells,  determine  the 
best  circumstances  for  fermentation.  The  relative  quantities  of  car- 
bonic acid,  alcohol,  succinic  acid,  butyric  acid,  acetic  acid,  fbrmic  acid, 
lactic  acid,  and  glycerine  which  arise  in  the  process  of  fermentation  are 
evidently  dependent  on  the  relations  of  the  water  to  the  protoplasm  of 
the  yeast-oells,  and  obviously  also  upon  the  x>ercentage  of  sugar  or  con* 
centration  of  the  solution. 

177.  The  following  diagrams  from  Enyrim  exhibit  various  appear- 
ances of  the  yeast-plants  as  observed  by  him. 

Fig.  67. 


T^l 


Fig.  66. 


Fig.  69. 


In  Fig.  67,  we  have  the  appearance  of  yeast  taken  from  mash,  eight 
hoars  in  fermentation,  exhibiting  the  germs  and  the  increase  by  bud- 
ding and  their  union  in  the  form  of  chains  or  threads.* 

Vig.  68  exhibits  the  developed  yeast-plant  and  the  series  of  successive 
developments.    In  A,  we  have  the  cells  with  their  cavities  capable  of 

•  They  seem  also  to  be  clmrged  with  the  abnormal  cavities  observed  by  Dr.  Wiesner, 
aad  therefore  incapable  of  alcoholic  fermeutatiou. 
6  V  B 
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producing  alcoholic  fermentation ;  in  B,  we  probably  have  the  cells  as 
observed  by  Dr.  Wiesner.  containing  namerous  abnormal  cavities  no 
longer  capable  of  producing  alcoholic  fermentation ;  and  in  G,  D,  E,  and 
F,  probably  the  yeast-plant  present  with  the  lactic  fermentation.  Fig* 
69,  which,  is  from  the  upper  ferment  of  white-beer  yeast  magnified 
a  thousand-fold,  illustrates,  in  a,  the  parent  cell,  which  in  h  is  elon- 
gated, in  c  still  more  elongated,  in  d  resolved  into  two  adhering  cells, 
the  parent  and  the  bud,  and  in  e  the  young  cell  separated  from  the 
parent  bud. 

178.  Dr.  Hassall,  well  known  from  his  researches  on  the  subject  of  adul- 
teration of  food,  has  traced  the  yeast-plant,  as  he  believes,  successfally 
through  these  various  stages  of  development. 

Blondeau  recognized  the  elongated  or  branch  cells  as  connected  with 
the  lactic  fermentation. 

The  weighty  investigation  of  Dr.  Wiesner  has  shown  that  the  only 
forms  of  yeast-cells  capable  of  producing  alcohol  and  carbonic  acid  in 
solutions  of  sugar  are  the  nearly  round  cells,  which,  in  the  observation  of 
Pasteur,  are  produced  by  budding,  and  remain  in  contact  with  the  parent 
cell,  to  be  separated  only  when  they  have  attained  to  nearly  equal  size, 
and  thereafter,  according  to  Blondeau,  maintaining  their  isolated  con- 
dition, and  which  have  acquired  normal  cavities. 

179.  The  theory  of  fermentation.— The  theory  of  fermentation 
is  not  yet  settled.  Pasteur,  the  advocate  of  the  notion  that  the  division 
of  sugar  into  alcohol  and  carbonic  acid  is  a  concomitant  of  the  vital 
processes  of  the  yeast-plant,  and,  as  a  consequence,  that  the  living  yeast- 
cell  is  indispensably  necessary  for  alcoholic  fermentation,  has  the  sup- 
port of  Helmholz  since  1844. 

Pasteur  has  shown  that  if  the  spores  of  the  yeastplant  {PeniciHufn 
glaucum  or  Mycoderma  vini)  iSe  sown  on  the  surface  of  a  fermentable 
liquid,  having  taken  care  to  exclude  all  other  germs,  the  fungus  grows 
and  develops  on  the  surface  an  air-plant,  absorbing  oxygen  from  the 
air,  and  giving  off  carbonic  acid,  without  the  production  of  alcohol. 
K  the  liquid  be  agitated,  and  the  film  submerged,  for  a  time  there  is 
no  further  change ;  but  if  the  proper  temperature  be  maintained,  after 
a  while  bubbles  of  carbonic  acid  are  given  off,  and  the  liquid  yields 
alcohol  on  distillation.  According  to  Pasteur,  whether  the  yeast-plant 
shall  occasion  putrefaction  or  vinous  fermentation  in  a  fermentable 
liquid— such  as  a  solution  of  sugar — depends  on  whether  the  growth 
takes  place  in  the  air  at  the  surface  of  the  liquid,  or  within  the  liquid 
below  the  surface.* 

*  Pastenr  cites  the  following  experiment:  "If  we  half  fill  a  flask  with  a  fermentable 
liquid,  such  as  a  solution  of  sugar,  and,  having  taken  care  to  exclude  all  other  germs, 
sow  on  its  surface  some  spores  of  Mycoderma  vini  or  Peni<AUum  glaucum,  the  fiitij^s 
grows  and  flourishes  on  the  surface, feeding  on  the  organic  matter  in  the  solution, 
absorbing  oxygen  from  the  air,  and  throwing  off  carbonic-acid  gas.  In  this  case,  no 
alcohol  is  produced.  If  we  now  shake  the  flask,  the  film  of  fungus  sinks  through  the 
liquid,  and  for  a  time  there  is  no  further  change ;  but,  after  resting  a  little,  if  the  tein- 
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180.  A  ferment  is  a  living  body,  which  is  special  in  this  respect, 
that  it  is  capable  of  performing  the  functions  of  its  life  apart  from 
free  oxygen',  item  assimilate  directly  oxygenated  matters,  such  as  sugar, 
and  derive  from  them  the  requisite  amount  of  heat ;  and  it  further  can 
produce  the  decomposition  of  a  much  greater  weight  of  fermentable 
matter  than  the  weight  of  the  ferment  in  action.  Pasteur  has  found 
that  ferments,  such  as  yeast,  lose  their  fermenting  power — that  is  to  say, 
the  amount  of  organic  matter  decomposed  diminishes  and  approaches 
the  weight  of  the  ferment  employed — exactly  in  proportion  to  the 
amount  of  the  oxygen  supplied. 

181.  Pasteur  claims  to  have  shown,  and  this  is  one  of  the  most  curious 
results  of  his  investigations,  thai;  the  same  fungus  does  not  incite  or  main- 
tain the  alcoholic,  the  acetic-acid,  the  lactic-acid,  or  the  butyric-acid  fer- 
mentations, but  that  these  changes  are  produced  by  different  species, 
nearly  allied  but  distinguishable  Irom  one  another  under  the  microscope ; 
the  specific  differences  between  them  extending  to  this  strange  differ- 
euce  in  their  powers  of  nutrition  or  respiration,  which  induces  different 
reactions  in  a  fermentable  fluid.*  This  may  be  said  to  have  become 
perhaps  the  more  prevailing  opinion  of  the  men  of  science  of  the  day. 

Baron  Liebig,  so  recently  lost  to  science  and  the'world,  was  the  great 
defender  of  the  opposite  view,  that  the  division  of  sugar  into  alcohol 
and  carbonic  acid  was  a  phenomenon  belonging  to  a  numerous  class  in 
chemistry,  where  compound  bodies  in  a  state  of  comparatively  unstable 
eqailibriam  are  resolved  into  simpler  groups  by  taking  on  the  motion  of 
other  bodies  in  contact  with  them  and  in  the  condition  of  motion,  and 
experiencing  the  molecular  movements  attendant  upon  this  particular 
kind  of  motion. 

One  of  the  most  recent  researches  upon  this  subject  is  by  Manassein, 
of  St.  Petersburg,  under  the  direction  of  Dr.  Wiesner,  made  in  1871. 
The  resalt  of  his  research  is  embodied  in  the  following  sentence :  ^^  Upon 
the  b(ms  of  all  these  experimentSj  I  consider  myself  justified  in  maintaining 
that  the  living  yeast-cell  is  not  necessary  to  alcoholic  fermentation^  He 
adds,  ^*  It  is  more  than  probable  that  the  specific  ferment  in  the  living  yeast- 
eellj  and  in  some  varieties  of  mold  j  is  produced  as  the  emulsion  is  in  sweet 
almondsP  It  is  well  known  that  this  emulsion  produces  fermentation 
without  any  instrumentality  of  organic  forms. 

182.  Still  more  recent  researches  have  shown  that  alcoholic  fermenta- 
tion attends  the  growth  of  several  genera  and  numerous  species  of 
yeast-plants,  from  which  it  is  plain  that  alcoholic  fermentation  is  a  phe- 

peratare  be  kept  up,  bubbles  of  carbonic-acid  gas  begin  to  rise  from  the  fangns,  which 
coDtinaes  to  grow,  although  more  slowly.  Fermentation  sets  in  instead  of  putrefaction, 
and  alcohol  is  produced  in  sensible  quantities.  The  one  great  change  which  has  been 
produced  in  the  circumstances  of  the  fungus  is  that  it  has  now  been  almost  wholly 
excluded  from  contact  with  free  oxygen,  while,  in  its  former  condition,  it  was  bathed 
in  it''  Upon  this  change,  according  to  Pasteur,  depends  its  now  acting  as  a  ferment 
mstead  of  inducing  putrefaction. 
*  Nature,  p.  80, 1872.— Address  by  Wyville  Thompson. 
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nomeuon  atteadant  on  a  peculiar  molecular  condition  which  many  micro- 
scopic plants  pass  through.  Liebig  always  maintained  that  this  was  a 
dynamic  condition,  not  necessarily  connected  with  growth  or  vitality. 

This  conclusion  is  supported  by  the  startling  discovery,  made  by  Pas- 
teur  himself  as  well  as  by  Lechartier  and  Bellamy,  that  sound  fruits 
containing  sugar,  brought  into  an  atmosphere  free  from  oxygen,  begin 
to  produce  carbonic  acid  and  alcohol  without  the  instrumentality  of  the 
fermentation  of  yeast  Pasteur  held,  in  1861,  that  oxygen  is  necessary 
to  the  growth  of  the  yeast-plant.  If  the  oxygen  is  present  as  snob,  or 
free,  the  plant  consumes  it,  and  partly  assimilates  the  sugar  and  partly 
burns  it.  If  the  oxygen  be  not  free,  it  is  taken  from  the  sugar.  This 
view  is  not  sustained  by  other  and  more  recent  researches. 

183.  O.  Brefeld  gives  (in  Wagner's  BepertonmHj  1873,)  the  following 
results  of  an  investigation  of  the  subject  of  alcoholic  fermentation  : 

1.  The  alcohol-ferment  requires,  like  all  plants,  for  its  development  as 
a  vegetable,  the  action  of  free  oxygen. 

2.  In  the  exclusion  of  the  air — the  exclusion  of  free  oxygen — the 
yeast-plant  cannot  grow. 

.  3.  It  is  a  mistake  to  assume  that  the  yeast-plant  instead  of  free  oxy. 
gen  can  take  to  its  growth  and  increase  combined  oxygen  from  a  body 
rich  in  this  ingredient,  like  sugar,  for  example. 

4.  Again,  it  is  a  mistake  that  upon  this  accredited  peculiarity  of  fer- 
ment to  vegetate-^to  grow  upon  combined  oxygen — the  process  of  fer- 
mentation depends. 

5.  The  alcoholic  fermentation  is  excited  by  living  yeast-celU  that  are 
shut  oft'  from  free  oxygen  and  do  not  grow. 

6.  The  fermentation  is  in  this  case  the  expression  of  an  abnormal,  im- 
perfect, vital  process,  in  which  the  necessary  material  to  the  growth  of 
the  yeast-plant — ^the  sugar,  nitrogenous  and  mineral  substances,  and  free 
oxygen — do  not  all  work  together  to  the  simultaneous  and  hannonioue 
growth  of  the  yeast  The  sugar  by  itself,  or  in  mistaken  relations  to 
the  other  nutrient  substances,  will  be  decomposed  and  separated  by  the 
yeast-cells. 

The  yeast-cell  which  possesses  the  power  in  this  abnormal  vital  pro- 
cess will  show  enfeebling  of  its  vitality  to  oontinne  for  weeks. 

7.  The  yeast-cell  has  great  afi&nity  for  free  oxygen ;  it  possesses 
the  power  to  grow  in  carbonic  acid  that  contains  less  than  ^^  of  its 
volume  of  free  oxygen,  and  perfectly  consume  the  whole  of  the  oxygen. 
This  affinity  for  free  oxygen  is  not  possessed  by  the  lower  types  of  mold, 
with  the  exception  of  Muoor  racemosus  and  the  nearest  related  organ- 
isms. The  yeast-plant  is,  by  reason  of  this  property,  an  extremely  tine 
reagent  for  oxygen. 

8.  By  reason  of  the  strong  affinity  of  the  yeast-plant  for  oxygen,  united 
with  its  peculiarity  of  living  in  fluids,  and  rapidly  to  multiply  and  grow, 
there  comes  in  fluid  media,  in  which  the  yeast-plant  grows,  a  dearth  of 
free  oxygen^  and  with  it  the  phenomenon  of  fermentation,  as,  for  exaox- 
pie,  in  the  art  of  beer-brewing. 


HEAVY   OR  LIGHT   BREAD.  85 

9.  There  may  arise  in  a  flaid,  fenneDtation  and  growth  of  the  yeast- 
plant  at  the  same  time,  even  when  the  surface  is  in  direct  contact  with 
the  free  air.  ^Neither  from  a  theoretical  nor  from  a  practical  stand- 
point is  the  possibility  shut  out  that  fermentation  and  growth  may  both 
take  place  at  the  same  instant  in  a  yeast-cell ;  that,  therefore,  the  grow- 
ing yeast-ceil  which  is  in  inharmonious  relations  to  the  free  oxygen 
present  may  ferment  the  sugar  it  has  absorbed. 

184.  Eppects  op  fbbmbntation. — The  action  of  the  acids  of  fer- 
ment is  well  known.  They  tend  to  liquefy  the  gluten,  and  deprive  it  of 
its  tenacity  and  elasticity.  [With  time,  gluten  dissolves  in  acetic  acid; 
this  being  the  foundation  of  one  of  the  methods  of  determining  the 
amoQQt  of  gluten  in  the  flour.  The  gluten  is  dissolved  away  from  the 
starch;  the  starch  weighed  by  itself;  and  tjbie  gluten  determined,  as  we 
have  seen,  from  the  specific  gravity  of  the  solution.]  It  is  also  well 
known  that  dough  too  far  advanced  in  fermentation  (old  leaven)  yields 
offensive  products  both  to  the  taste  and  smell,  including  butyric  ether 
and  other  offensive  products. 

185.  Why  Hungarian  ploub  will  make  light  bread. — We 
are  now  able  to  see  how  the  superiority  of  the  Hungarian  flour  produced 
by  the  high-milling  process  is  intimately  connected  with  the  produc? 
tion  of  the  Vienna  bread,  which  is  entirely  free  from  acidity  and  any 
offensive  odor.  The  gluten  encased  in  its  cells,  not  having  been  crushed, 
is  bat  slightly  exposed  to  the  action  of  the  press-yeast.  The  press-yeast 
is  capable  of  converting  the  starch  into  sugar,  and  sugar  into  alcohol 
and  carbonio  acid.  The  nitrogenous  constituents,  owing  to  their  pro- 
tection within  cells,  largely  retain  the  integrity  of  their  chemical  con- 
stittttion.  The  tendency  to  lactic  fermentation,  where  portions  of  the 
ginteu  are  in  solution,  and,  as  a  consequence,  of  the  acidity  degrading  or 
liquefying  the  gluten  and  so  making  the  bread  heavy  and  sour,  or  of 
bntyric  aeid  and  other  compounds,  offensive  to  the  taste  and  smelly 
vonld  manifestly  be  increased  by  the  rupture  of  the  gluten-cells,  which 
is  produced  in  much  larger  measure  in  the  process  of  low  milling. 

Why  bread  made  from  oat,  bye,  or  barley  meal  is  heavy.— 
We  have  hitherto  spoken  of  gluten  as  the  body  upon  the  tenacity  and 
elasticity  of  which  the  capacity  of  the  moistened  flour  to  hold  gas-bubbles 
depends.  Strictly  speaking,  this  quality  is  due  to  a  portion  only  of  the 
^ody  separated  from  the  starch  of  flour  by  washing  with  water.  The 
My  so  obtained,  on  treatment  with  alcohol,  is  resolved,  ai9  already  pointed 
ont,  into  two  substances ;  one  soluble  and  the  other  insoluble  in  alcohoL 
Of  the  (lortion  soluble  in  alcohol,  there  are  two,onecalled  mucine — vegeta- 
ble caseine,  and  the  other  called  glutin,  or  glyadin,  or  vegetable  gelatine. 
It  is  to  this  vegetable  gelatine  that  the  capacity  to  hold  gas-bubbles  is  due, 
and  it  is  because  wheat  contains  a  notable  portion  of  it  that  this  grain 
^ill  yield  a  highly  porous  bread,  and  other  cereal  grains,  oats,  rye  and 
l^arley,  for  example,  which  contain  only  traces  of  vegetable  gelatine, 
yield  only  heavy  bread  or  bread  deficient  in  porosity.    It  is  this  vege- 
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table  gelatine,  the  degradation  of  which  by  acids  produced  in  fermenta- 
tion, and  so  causing  a  diminution  of  its  tenacity,  that  deprives  the  walls 
of  the  cells  in  the  sponge  of  their  cohesion  and  allows  it  to  collapse. 
It  is  in  consequence  of  this  liquefaction  of  the  vegetable  gelatine  that 
flour  which  has  from  any  cause  become  sour  is  no  longer  capable  of 
making  a  light  or  highly  cellular  bread. 

186.  To  counteract  this  deterioration,  Liebig  proposed  the  use  of  lime- 
water,  which  arrests  the  liquefactionof  the  vegetable  gelatine,  and  by  some 
kind  of  combination  restores  more  or  less  its  tenacity.  Bitthausen  found 
that  solution  of  sulphate  of  lime  possessed  the  property  of  increasing  the 
tenacity  of  gluten,  and  so  facilitated  its  separation  from  the  starch  of  flour 
by  the  process  of  washing.  The  same  end  is  effected  with  inferior  flours 
by  the  employment  of  small  quantities  of  alum  in  solution  in  making 
the  dough,  and  also  in  the  use  of  small  quantities  of  sulphate  of  copper 
and  sulphate  of  zinc.  All  these  agents  have  the  ejQTect  of  increasing  the 
whiteness  of  the  bread  produced  over  that  which  would  be  produced  by 
the  simple  process  of  fermentation.  M6g6  Mounts  conceives  that  the 
darkening  of  the  dough,  which  sometimes  occurs  even  in  the  use  of  white 
flour,  is  due  to  an  excess  of  lactic  fermentation  produced  by  cerealine,  the 
nitrogenous  constituent  soluble  in  water  which  he  finds  in  the  gluten-coat. 
This  action  which  produces  at  flrst  proportionally  more  dextrine,  at  a 
later  period  yields,  at  the  expense  of  the  gluten,  ammonia  and  a  brown 
substance.  It  is  to  the  predominance  of  this  ferment  in  the  dough  of 
black  bread  that  it^  extreme  dark  color  is  to  be  ascribed.  The  presence 
of  acetic  and  butyric  or  lactic  acid  is  objectionable,  because  it  tends  to 
liquefy  the  gluten  and  make  the  bread  heavy  and  sour  to  the  taste;  so 
also  any  offensive  gases  or  ethers,  such  as  accompany  putrefactive  fer- 
mentation ;  so  also  the  degradation  of  color. 

187.  Problem  of  a  bread  yeast.— It  will  be  seen  from  the  fore- 
going that  the  problem  of  a  bread-yeast  is  the  production  of  a  yeast- 
plant  capable,  within  a  limited  time,  of  producing  only  alcohol  and  car- 
bonic acid ;  the  alcohol  by  itself  producing  comparatively  little  effect 
upon  the  dough,  and  the  carbonic  acid  serving  only  by  its  production 
of  cellules  or  pores,  in  every  part  of  the  interior  of  the  mass  of  dough,  to 
give  the  bread  lightness.  Such  a  yeast  was  the  ideal  yeast  sought  by 
the  Vienna  bakers,  and  for  which  they  offered  their  prize,  won  by 
Mautner,  of  St.  Marks,  Austria. 

188.  The  press- YEAST.-^Hlstorically,  the  pre^s-yeast  dates  back  to 
1847  and  the  introduction  of  the  yeast  from  beer,  only  to  1817.  Up  to  that 
time,  the  sour  dough,  and  a  mixture  of  sour  dough  and  hops  obtained  by 
boiling,  were  the  instrumentalities  for  producing  porous  bread  throngh- 
out  Austria  and  Southern  Europe.  At  this  time  in  Vienna  there  was 
introduced  by  the  bakers  a  roll  made  with  a  flner  quality  of  flour  by 
the  process  of  street  fermentation^  (that  is,  with  yeast,)  which  was  called 
the  imperial  roll,  {Kaiser- Semmel.)  From  this  time  to  1840,  nothing  new 
appeared,  though  there  was  constant  demand  for  the  sweet  fermented  rolls. 
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At  leDgth,  a  prize  was  offered  in  1845  by  the  ARSociation  of  Vienna  Bakers, 
(an  association  which  has  kept  its  records  from  the  year  1452  down,)  for 
the  independent  production  of  a  good  yeast,  and  the  trades-union  recog- 
nizing the  importance  of  the  object,  offered  to  the  discoverer  the  loan  of 
its  great  gold  medal.  The  offer  of  these  prizes  met  with  success  in  1847. 
Adolf  Ignaz  Mantner,  succeeded  in  producing  the  desired  article,  and 
in  1850  the  prize  and  the  medal  were  awarded  for  the  production  of  his 
oereal  press-yeast.  From  this  point  on,  the  baking-industry  made  rapid 
development  throughout  the  Austrian  empire,  and  at  the  Paris  Exposi- 
tion in  1867  the  Vienna  bakery  was  recognized  as  the  first  in  the  world. 
Vienna  may  therefore  properly  claim  the  double  honor  of  having  been 
the  seat  of  the  first  development  of  the  art  of  high  milling  and  the  birth- 
place of  the  use  of  press-yeast. 

189.  To  give  some  idea  of  the  development  of  this  industry,  the  press 
veast  sold  by  A.  I.  Mautner  &  Son  is  herewith  presented  : 

ZoUverein  poands 
1846 -72,400 

1852 380,600 

1862    1,144,600 

1872 3,170,000 

In  recognition  of  the  magnitude  and  importance  of  this  branch  of  indos- 
trr,  the  council  of  the  international  jury  of  1873  gave  to  this  firm  the 
Grand  diploma  of  Honor. 

190.  Pbbpabation  of  the  press-yeast. — The  press-yeast  is  ob- 
tained by  skimming  the  froth  from  the  mash  in  active  fermentation, 
which  contains  the  upper  yeast,  and  repeatedly  washing  it  with  cold 
water  until  only  the  pure  white  yeast  settles  clear  from  the  water. 
This  soft,  tenacious  mass,  after  the  water  has  been  drawn  off,  is 
gathered  into  bags  and  subjected  to  hydraulic  pressare  until  there 
remains  a  semi-solid,  somewhat  brittle,  dough-like  substance,  still 
containing  80  per  cent,  of  water.  This  is  the  press-yeast  It  is  then 
resolved  into  packages  of  definite  weight  up  to  four  pounds,  and  wrapped 
in  paper,  and  supplied  to  the  market.  Such  yeast  in  summer  will  keep 
for  eight  days,  and  for  an  indefinite  time  on  ice. 

191.  There  are  several  modes  of  producing  the  press-yeast.  The  writer 
visited  the  press-yeast  manufactory  of  the  Brothers  Rheiniughaus  at 
Steinfeld,  near  Oraz,  iSteyermark,  which  is  upon  a  large  scale,  and  the 
products  of  which  attracted  especial  attention  at  the  Exposition.  In  this 
establishment,  both  beer  and  alcohol  are  produced.  In  the  preparation 
of  the  presa-yeast,  coarse  rye-meal  is  preferred.  The  wheat-groats  are 
less  suited,  probably  because  the  excess  of  gluten  interferes  with  the 
removal  of  the  water  by  pressure.  Potatoes  can  be  employed,  but  the 
reast  produced  is  not  so  effective  or  lasting.  Malt  is  employed  to  pro- 
doce  sugar.  One  part  is  enough  for  the  perfect  mashing  of  eighteen  parts 
of  flour.  The  mashing  has  for  its  ofiQce  the  conversion  of  starch  into 
sngar.    This  takes  place  best  at  a  temperature  of  140°  to  145^  Pah- 
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renheit.    In  from  two  to  six  hoars,  the  conversion  into  sugar  is  complete, 
which  may  be  recognized  by  the  sweet  taste. 

This  solution  is  cooled  to  a  temperature  of  from  75^  to  80^  Fahrenheit, 
and  then  active  yeast  should  be  added  at  the  same  temperature,  stirred 
intimately,  and  left  at  a  temperature  of  about  75^. 

To  facilitate  the  rising  of  the  yeast-cells,  an  alkaline  carbouate  and 
diluted  sulphuric  acid  are  added.  To  every  100  pounds  of  the  flour,  half 
an  ounce  of  oil  of  vitriol  (H  O,  S  O3)  diluted  with  water  and  its  equiv- 
alent  of  bicarbonate  of  soda  are  employed. 

The  disengaged  carbonic-acid  gas  in  rising  to  the  surface  carries  the 
yeast-cells  up  with  it.  The  foam  that  rises  to  the  surface  is  skimmed  ofl 
and  rex>eatedly  washed  with  water.  The  water  is  drawn  ofiF  from  the 
yeast-cells  that  settle  out  at  the  bottom,  and  the  white  deposit  gathered 
in  cloth  bags,  and  the  excess  of  water  removed  by  pressure. 

192.  Xavier  Zettler,  of  Munich,  employs  a  mixture  of  equal  partB  of 
rye-malt,  ungronnd  wheat,  and  slowly  roasted  barley-malt  These  three 
are  intimately  and  finely  ground  together,  and  to  this  mixture  4  to 
5  per  cent,  of  steamed  and  dried  finely-ground  potatoes  are  added.  These 
are  made  into  a  mash  with  water  at  a  temperature  of  about  145^  to  150^ 
Fahrenheit;  then  sufficientwater  is  added  to  make  it  into  a  uniform  emul- 
sion, which  will  carry  the  temperature  down  to  120<^.  ^To  bring  it  back  to 
the  temperature  for  the  production  of  sugar,  (from  140^  to  150^,)  water  of 
a  temperature  of  200^  is  added  with  constant  stirring.  The  mash  remains 
now  from  twenty  to  twenty -four  hours,  during  which  the  lactic  acid  pro- 
duced liquefies  the  gluten.  When  this  has  taken  place,  which  prepares 
the  mash  for  rapid  fermentation,  the  emulsion  is  rapidly  cooled  by  the 
addition  of  cold  water  and  the  employment  of  a  cooling-apparatus  to 
the  temperature  of  75^  to  80^,  and  the  yeast  added  in  the  proportion 
of  four  parts  yeast  to  a  hundred  of  the  malt-mixture.  This  mixture  is 
stirred  up  in  fresh  water,  and  added  to  a  small  quantity  of  the  mash  in 
a  separate  vessel,  in  which  the  fermentation  proceeds  rapidly.  When 
it  has  attained  its  highest  activity,  it  will  be  returned  to  the  whole  mass. 
This  now  remains  ten  to  twelve  hours,  during  which  the  perfect  fermen- 
tation will  have  commenced,  and  the  whole  mass  have  gone  over  to  the 
period  of  the  production  of  yeast-cells.  When  this  period  has  closed, 
which  will  be  indicated  by  the  falling  of  the  mash,  the  foam  will  be 
skimmed  off,  repeatedly  mashed  in  fresh  water,  permitted  to  settle  out, 
collected,  and  pressed. 

GChe  details  of  the  processes  pursued  in  the  establishment  of  Bheining- 
hans,  at  Steinfeld,  and  of  Mautuer  &  Son,  in  St.  Marks,  I  am  not  in 
position  to  communicate. 

Before  proceeding  to  the  description  of  the  use  of  the  press-yeast,  it 
may  be  well  to  glance  at  the  other  processes  of  making  bread  in  use 
in  Germany  and  France,  which  have  gained  a  place  among  the  bakers 
of  those  countries. 

1^3.  The  Pu>iP£BNiGK£L  OF  WESTPHALIA,  which  is  made  from  whole 
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rye-meal,  aud  which  is  sabstantially  the  black  bread  produced  by  slow 
baking  in  large  loaves,  and  used  among  the  lower  classes,  and  in  the 
annies  of  Eastern  Europe,  is  usually  made  without  the  use  of  yeast, 
employing  only  the  leaven  or  dough  of  the  previous  batch  to  secure 
tbe  desired  porosity. 

The  ordinary  bread  of  rye-flour,  or  of  mixed  wheat  and  rye,  made  in 
loaves,  and  so  extensively  in  use  in  Germany  and  Austria  among  the 
peasant  classes,  and  also  among  the  higher  classes,  because  of  its  greater 
nutritive  value  than  the  bread  made  from  the  higher  grades  of  wheat- 
floor,  is  now  generally  made  with  the  aid  of  yeast. 

194.  Paris  wheat-bbead. — In  Paris,  the  wheat-bread  is  produced 
in  the  following  manner :  The  fermentation  is  made  to  depend  chiefly 
npoD  the  gluten  of  the  dough ;  yeast  being  employed  merely  to  intro* 
dace  and  facilitate  the  action. 

1*  A  lump  of  dough  remaining  from  the  last  batch  of  bread,  consisting 
of  8  pounds  of  flour  and  4  pounds  of  water^  12  pounds,  is  set  aside  at 
eight  o'clock  in  the  evening.  This  is  left  till  the  next  morning  at  six 
O'clock,  and  constitutes  the  so-called  fresh  leaven. 

2.  This  is  then  kneaded  with  8  pounds  of  meal  and  4  pounds  of 
water,  which  gives  the  once  revived  leaven,  12  pounds. 

3.  At  two  o'clock  in  the  afternoon,  the  baker  kneads  in  16  pounds  of 
flour  and  8  pounds  of  water,  and  this  gives  the  second  revived  leayen^ 
24  poQBds. 

4.  At  ^ve  o'clock  in  the  afternoon,  he  adds  100  pounds  of  flour  and 
32  pounds  of  water,  to  which  from  two  to  three  tenths  of  a  pound  of 
jeast  have  been  added,  making  152.2  pounds,  and  altogether,  of  dough, 
200  pounds. 

5.  At  seven  o^clock  in  the  evening,  he  adds  to  this  dough  132  pounds  of 
floor  and  68  pounds  of  water,  with  from  three  to  six  tenths  of  a  ponnd  of 
veast  and  2  pounds  of  salt,  and  kneads  the  whole  to  a  mass  of  dough, 
which  weighs  altogether  about  402  pounds. 

From  this  portion  of  dough,  he  makes  five  batches  of  bread  in  the  fol- 
lowing way : 

First  baking :  He  takes  half  of  the  dough,  fashions  it  into  loaves  of 
the  proper  size  and  form,  sets  it  aside  for  a  while  at  a  temperature  of 
10^  Fahrenheit  to  rise,  and  then  puts  it  in  the  oven  to  bake.  The 
bread  so  obtained  has  a  sour  taste  and  dark  color. 

Second  baking:  The  half  of  the  remaining  dough  is  mixed  with  132 
poands  of  flour  and  about  68  pounds  of  water,  from  three  to  six  tenths 
of  a  ponnd  of  yeast  and  2  pounds  of  salt,  and  the  whole  immediately 
l^neaded.  Half  of  this  product  is  taken  for  the  second  baking.  It  is 
whiter  and  better  than  the  first  baking. 

Third  baking :  The  remaining  half  of  the  dongh  left  from  the  second 
baking  is  mixed  with.  132  pounds  of  flour  and  68  pounds  of  water,  con- 
taining three-tenths  of  a  pound  of  yeast  and  two  pounds  of  salt,  and 
the  whole  immediately  kneaded.  The  third  baking  is  made  firom  the 
balf  of  the  so  prepared  dough. 
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The  fourth  baking  is  prepared  like  the  third. 

Fifth  baking:  This  is  prepared  as  the  preceding,  and  yields  fancy 
bread,  the  finest  quality  produced. 

195.  M^a6  MouEifeS'S  method. — M6g6  Mourifes  has  sought  to  intro- 
duce an  improved  method  of  bread-making.  It  is  bread  resting  upon 
a  mode  of  grading  the  products  of  milling,  so  as  to  yield  from  100  pounds 

of  wheat — 

72.72  pounds  of  flour  and  white  groats ; 

15,72  pounds  of  brown  groats ; 

11.56  pounds  of  bran. 
At  six  o'clock  in  the  evening,  to  40  pounds  of  water,  at  a  temperature 
of  70^,  he  adds  the  tenth  of  a  pound  of  grape-sugar,  and  seven  hun- 
dredths of  a  pound  of  yeast.  This  mixture  he  leaves  over  night  at  a 
temperature  of  70^.  At  six  o'clock  the  next  morning,  the  fluid  will  be 
saturated  with  carbonic  acid.  He  then  stirs  in  the  brown  groats,  15.72 
pounds,  when  the  fermentation  immediately  begins.  At  two  o'clock,  he 
adds  30  pounds  of  water,  and  passes  the  mixture  through  a  hair-sieve 
to  separate  the  bran  from  the  added  groats.  The  mixture  separated 
from  the  bran  weighs  about  55  pounds.  To  this  he  adds  the  72.72 
pounds  of  flour,  and  seven-tenths  of  a  pound  of  salt,  and  kneads  the 
whole  to  a  dough.  The  dough  will  be  fashioned  into  loaves,  in  which 
the  fermentation  will  go  on,  and  then  placed  in  the  oven  to  be  baked. 

196.  By  this  process,  M6g6  Mouri^s  uses  the  72.72  pounds  of  white 
flour  and  about  12.72  pounds  which  come  from  the  brown  groats.  This 
process,  although  promising  a  larger  percentage  of  white  bread  from  a 
given  weight  of  wheat,  does  not  seem  to  have  met  with  extensive  intro- 
duction. 

197.  The  method  accredited  to  the  London  bakers  is  the  following: 
The  process  contemplates  the  consumption  of  a  sack  of  flour  weighing 
280  pounds.  For  this  flour,  5  or  6  pounds  of  boiled  potatoes  freed  from 
their  skins,  rubbed  withYrom  2  to  3  pounds  of  the  flour  and  one  quart 
of  fluid  beer-yeast,  and  then  intimately  stirred  with  sufficient  water  to 
make  the  whole  a  uniform  thin  emulsion.  Fermentation  commences 
almost  immediately,  and  after  three  hours  the  ferment  may  be  used.  It 
is  at  its  maximum  in  about  four  or  five  hourA.  To  this,  20  pounds  of 
water  are  added,  and  the  flour  worked  in  till  a  stiff  dough  is  formed. 
This  is  set  in  a  warm  place  to  ferment.  At  the  end  of  an  hour,  the 
hubbies  begin  to  swell  the  mass,  soon  the  carbonic-acid  gas  escapes,  and 
the  dough  falls.  Soon  after  a  second  accumulation  of  gas-bubbles  takes 
place  and  escapes. 

The  next  operation  consists  in  dijQTusing  this  dough  in  water,  making 
about  150  pounds  in  all,  adding  to' this  uniform  emulsion  2  to  4  pounds 
of  salt,  according  to  taste,  and  then  working  in  the  balance  ot  the  meal. 

The  dough  is  allowed  to  stand  for  1^  or  2  hours,  and  then  fashioned 
into  4^-pound  loaves,  which  are  put  into  an  oven  of  about  572<^  Fahren- 
heit at  the  beginning,  which  falls  to  from  400^  to  430^  in  the  hour  ot 
baking.    This  process  yields  94  so-called  4-pound  loaves. 
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These  two  methods  are  circamstantial  to  the  last  degree.  The  Vienna 
method,  which  rests  upon  the  use  ofpressyeastj  as  will  be  seen,  is  much 
simpler. 

198.  Substitutes  fob  Ferment. — ^The  discovery  that  the  essential 
thing  to  making  bread  porous  was  a  spring  of  oarbonic-acid  gas  in  every 
part  of  the  moistened  flour  was  made  elsewhere  as  well  as  in  Germany. 
Fifty  years  ago,  in  this  country,  bread  was  made  by  employing,  in  the 
place  of  leaven,  sour  milk  and  bicarbonate  of  potash,  (saleratus.)  The 
acid  of  sour  milk  (lactic  ^id)  united  with  the  potassa  of  the  carbonate, 
and,  setting  the  carbonic  acid  free,  gave  porosity  to  the  dough.  Thirty 
years  ago,  cream  tartar  (the  acid  tartrate  of  potassa)  was  substituted 
for  the  sour  milk,  and  bicarbonate  of  soda  for  bicarbonate  ot  potassa. 
The  cream  tartar  had  the  advantage  over  sour  milk  that,  being  a  powder, 
it  could  be  weighed,  and  thus  the  proper  proportion  be  taken  to  ex- 
actly neutralize  the  soda  of  the  bicarbonate,  also  a  powder,  and  invari- 
ably yield  a  white  biscuit  or  bread.  Besides  this,  the  sour  milk,  vary- 
ing in  the  proportion  of  its  lactic  acid,  would,  from  its  imperfectly  neu- 
tmlizing  the  soda,  sometimes  leave  a  portion  of  that  constituent  to 
discolor  the  product. 

As  a  substitute  for  sour  milk,  diluted  hydrochloric  acid  was  em- 
ployed in  England,  in  the  bread,  with  bicarbonate  of  soda,  yielding 
common  salt,  which  is  a  necessary  constituent  of  farinaceous  food. 
The  attempt  was  made  to  saturate  the  dry  flour  with  hydrochloric  acid, 
so  that  the  flour  so  prepared  could,  when  required  for  use,  be  intimately 
mixed  by  sifting  with  another  portion  of  flour,  with  which  an  equiva- 
lent of  bicarbonate  of  soda  had  been  intimately  mixed,  and  then  the 
whole  stirred  up  with  water  and  immediately  baked. 

Baron  Liebig  modified  this  process,  adapting  it  to  the' whole  meal  of 
rye  or  wheat,  with  a  view  to  the  increase  of  the  nutritive  value,  by  pre- 
venting the  loss  consequent  upon  fermentation  of  the  dark  bread  in  use 
among  the  lower  classes  in  Germany. 

199.  In  England,  tartaric  acid,  obtained  from  cream  tartar,  was  min- 
gled with  its  equivalent  of  bicarbonate  of  soda,  and  this  mixture  with 
flour,  yielding  what  was  called  a  self-raising  flour.  It  required  only  the 
addition  of  milk  or  water,  in  proper  proportion  to  make  a  dough,  and 
this  might  be  immediately  introduced  into  the  oven  and  baked.  The 
tartaric  acid  and  bicarbonate  of  soda  promptly  dissolving  and  reacting 
OD  each  other  in  the  water  or  milk,  disengaged  the  carbonic  acid,  giving 
l^orosity  to  the  dough,  and  with  the  baking  the  desired  cellular  struc- 
tore  of  the  bread. 

200.  Dauolish's  method,  aerated  bread. — The  method  of  mak- 
ing bread,  invented  and  introduced  into  England  by  Dr.  Dauglish,  rec- 
ognized that  the  essential  quality  of  an  agent  for  making  the  dough 
porous  was  a  spring  of  carbonic  acid  in  every  part  of  the  moistened 
fioar,  and  carried  out  to  practical  working,  the  idea  of  mixing  the 
floor  in  a  confined  space  with  water  charged  under  pressure  with  car- 
bonic acid,  (sodarwater.)    The  dough  so  formed,  on  coming  to  the 
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air  of  ordinary  atmospheric  pressure,  expanded  ander  the  influence  of 
the  expanding  carbonic  acid  nntil  the  whole  possessed  the  cellalar 
stracture  of  thoroughly  leavened  dough,  when  it  was  immediately  put 
into  the  oven  and  baked. 

These  various  processes,  like  the  yeast  and  leaven  processes,  contem- 
plated no  addition  to  the  nutritive  value  of  the  bread. 

201.  Phobphatio  bread. — A  process  having  in  view  increased  nutii- 
tive  value  to  the  bread,  which  was  exhibited  at  the  Vienna  Exhibition 
at  the  request  of  the  Archduke  Albert  and  the  minister  of  war  of  the 
Austrian  government,  will  be  described  in  the  appendix,  under  the  head 
of  phosphatic  bread. 

.  202.  Changes  of  flour  in  becoming  bread. — In  popular  use,  we  em< 
ploy  the  word  *^  bread  "  to  qualify  loaves  which  are  served  in  slices.  The 
rolls  are  much  smaller.  Both  consist  alike  of  crumb  and  crust.  The  crumb 
is  made  up  of  a  multitude  of  cells  of  thin  walls  containing  carbonic-acid 
gas,  the  product  of  fermentation  in  the  dough.  These  walls  of  the  cells 
contain  both  gluten  and  starch  and  traces  of  dextrine  and  sugar.  As  a 
consequence  of  the  treatment  of  water  and  the  application  of  heat,  the 
starch-grains,  which,  in  their  normal  condition,  are  little  sacs  filled  with 
minute  granules  of  starch  proper,  have  been  swollen  and  burst  Starch 
similarly  treated  by  itself,  as  in  the  preparation  for  stiffening  linen  in 
the  laundry,  when  dried  in  a  thin  layer  upon  glass  plate,  for  example, 
is  transparent  and  presents  a  glazed  surface.  When  this  glazed  material  is 
removed  with  a  knife-blade,  it  is  seen  to  be  stiff  and  horny.  The  gluten, 
which  is  mixed  with  it  in  the  crumb  of  bread,  and  which  mav  be  conceived 
to  be  continuous,  however  thin  throughout  the  wall  of  the  cell,  has  been, 
by  the  process  of  baking,  dehydrated ;  that  is,  the  heat  to  which  it  has 
been  subjected  has  driven  out  a  certain  amount  of  water,  which  chemi- 
eally  sustains  something  like  the  same  relation  to  the  gluten  from  which 
it  has  been  expelled  that  the  water  expelled  by  heat  from  alum>crys- 
tals  sustains  to  the  original  body  of  alum.  This  is  the  condition  of  the 
gluten  from  the  crumb  in  the  interior  of  the  loaf  at  the  instant  of  its 
removal  from  the  oven.  On  drying,  it  abstracts  the  water  from  the 
starch  with  which  it  is  coated,  or  intimately  mixed,  as  the  roasted  alam 
absorbs  the  water  that  is  sprinkled  upon  it.  The  starch  by  this  pro- 
cess being  dried  and  stiffened,  gives  its  support  to  the  walls  of  the  cell, 
and  renders  the  texture  of  the  stale  loaf  more  firm  than  that  of  the 
fresh  loaf. 

203.  That  the  starch  has  undergone  no  especial  change  as  the  result 
of  fermentation,  beyond  its  conversion  into  glacial  starch  and  the  con- 
version of  a  certain  small  amount  into  dextrine  or  gum-sugar  (glucose) 
and  alcohol  and  carbonic-acid  gas,  is  evident  from  the  reaction  which,  it 
gives  with  solution  of  iodine. 

It  has  taken  on  a  property,  which  we  observe  in  the  boiled  starch  of 
the  laundry,  of  drying  in  thin  layers  to  a  transparent,  horn-like  varnish, 
less  readily  taken  up  by  water. 

The  starch  has  also,  in  the  mixing  and  kneading  of  the  dough,  become 
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incorporated  with  the  gluten,  so  that  after  baking,  when  it  has  become 
the  glassy  starch,  it  is  no  longer  possible  to  separate  the  gluten  as  a 
distinct  elastic  body,  such  as  may  be  produced  from  flour. 

The  gluten  has  been  to  some  extent  consumed  in  the  process  of  fer- 
mentation, more  especially  in  that  form  of  it  discussed  by  M6g6  Mouri^s, 
where  the  bread  is  dark  and  sweet,  and  in  which  I  have  observed  the 
presence  of  ammonia.  In  the  alcoholic  fermentation,  the  degradation  of 
the  gluten  is  less. 

204.  The  examination  of  the  crust  shows  that  heat  has  produced  a 
variety  of  effects  of  marked  character.  The  application  of  the  iodine 
test  shows  that  the  starch  is  no  longer  present.  It  has  been  con- 
verted into  dextrine.*  Portions  of  the  dextrine,  as  well  as  of  the  gluten, 
have  been  subjected  to  slight  destructive  distillation,  yielding  at  the 
outset,  with  proper  temperature,  an  agreeable  essential  oil,  the  grateful 
Aroma  of  warm,  freshly-baked  rolls.  If  continued  too  long,  the  destruc- 
tive distillation  produced  causes  the  formation  of  substances  less  grate- 
ful to  the  sense  of  smell,  bitter  to  the  taste,  and  worthless  for  purposes 
of  nutrition.  Among  the  bodies  thus  produced,  Beichenbach  recognizes 
asmmar^  a  bitter  substance,  the  effects  of  which  on  the  human  organism, 
according  to  v.  Bibra,  are  akin  to  those  of  coffee. 

205.  In  large  loaves  of  bread,  the  thickness  of  the  unpalatable  crust 
is  sometimes  neariy  half  an  inch,  and  this  is  not  nnfrequenUy  saerifloed 
where  scteh  bread  is  made  for  the  use  of  armies  in  the  field. 

206.  Another  effiset  of  baking,  and  which  is  one  of  the  chief  results, 
is  the  coagulation  of  the  vegetable  albumen,  one  of  the  nitrogenous 
constitaents  of  the  flour,  which  is  soluble  in  water,  and  which,  diffused 
over  the  walls  of  t^e  cells,  contributes  to  their  rigidity,  and  unites  with 
the  tenacious  vegetable  gelatine  and  the  glassy  starch  in  preventing 
the  cell- walls  from  easily  giving  way  after  the  requisite  temperature 
has  been  maintained  a  sufficient  length  of  time. 

207.  The  test  for  phosphoric  acid  in  the  crumb,  ammonio-sulphate  of 
copper,  or,  better,  ammonio-nitrate  of  silver,  will  show  that  the  phos- 
phatic  constituents  of  the  flour,  as  a  part  of  the  nitrogenous  constituents, 
are  present  in  every  part  of  all  the  cells  of  well-made  bread,  and,  there- 
fore, that  portions  of  the  albuminoid  bodies  have  been  dissolved  in  the 
water  used  in  making  the  dough. 

'The  bakei'  is  well  aware  of  the  presence  of  gam,  or  dextrinei  ia  the  crust.  If,  by 
cliance,  the  just  baked  loaf,  instead  of  being  removed  from  the  bake-pan,  is  allowed  to 
remain  in  it,  the  vapor  of  water,  esoaping  iroin  the  fresh  loaf  as  a  consequence  of 
the  elevatod  temperature,  striking  the  tin,  which  has  cooled  from  exposure  to  the  air 
oateide  of  the  oven,  is  condensed  to  water  between  the  tin  and  the  loaf,  and,  dissolving 
the  dextrine  in  the  crust,  makes  the  surface  of  the  loaf  below  the  margin  of  the  bake- 
pao  moist  and  sticky. 

It  is  weU  known  that  thin  slices  of  toast  may  be  digested  in  a  sensitive  stomach 
without  producing  the  distress  occasioned  by  flatulency,  and  which,  when  fresh  warm 
resst-bread  is  eaten,  is  due  to  fermentation.  The  process  of  toasting  has  not  only 
destroyed  the  yeast-germs,  but  it  has  converted  the  starch  into  dextrine,  which  is 
incapable  of  fermentation,  and  so  of  course  incapable  of  producing  flatulency. 
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208.  Tbe  principal  desirable  effect  of  the  heat  in  baking  the  bread,  as  we 
have  seen,  is,  therefore,  the  coagulation  of  the  albamen  in  the  cell- walls, 
by  which  their  permanency  has  largely  been  secured,  to  the  advantage 
of  the  office  of  digestion  and  the  destruction  of  the  yeast-plant,  as  the 
cellular  structure  provides  for  the  imbibition  of  the  digestive  fluids. 
Tbe  change  wrought  in  the  gluten  is  seen  in  the  impossibility  of  obtain, 
ing  it  by  any  process  of  kneading  and  washing  applied  to  the  crumb  of 
the  loaf.  We  now  see  why  it  is  necessary  that  the  heat  applied  to  the 
exterior  of  the  loaf  shoald  be  longer  continued  where  the  mass  is  large 
than  where  it  is  small ;  why  small  rolls  may  be  baked  in  from  ten  to  fif- 
teen minutes  with  a  temperature  of  500o  to  550®  Fahrenheit,  while  a 
large  loaf  may  require  from  one  to  three  hours,  according  to  the  size- 
As  the  heat  must  be  continued  until  the  required  change  in  the  vege- 
table albumen  has  extended  to  the  heart  of  the  loaf,  and  as  this  takes 
time  in  proportion  to  the  diameter  of  the  loaf,  we  see  why  the  surface 
may  be  burned  before  the  interior  is  properly  cooked ;  and,  as  a  corol- 
lary, we  see  that  the  smaller  the  loaf  the  less  change  the  surface  will 
experience,  the  less  injury  it  will  receive  during  the  time  of  its  necessary 
stay  in  the  oven  to  complete  the  cooking  of  the  interior. 

209.  To  prevent  the  burning  of  the  crust,  and  yet  produce  loaves  of 
considerable  size,  ovens  are  in  use  in  Austria,  and  to  some  extent  in  this 
country,  in  which,  until  the  mass  of  dough  is  thoroughly  cooked,  the 
loaf  is  surrounded  by  steam ;  this  also  prevents  the  too  rapid  formation 
of  crust,  and  its  subsequent  cracking,  consequent  upon  the  increasing 
pressure  of  the  heated  ga«es  of  the  interior,  and  so  preserves  a  smooth 
exterior  to  the  loaf. 

210.  The  Austrian  bakery  in  the  Paris  Exposition  in  1867^  for  the  pro- 
duction of  loaf-bread,  was  provided  with  the  steam-arrangement;  but  the 
oven  of  the  Vienna  bakery,  on  exhibition  at  the  Vienna  Exposition  for 
the  production  of  rolls,  was  a  dry  oven.  One  of  the  effects  of  heat  in 
baking  is  that  of  destroying  the  yeast-plant,  as  already  mentioned;  this, 
however,  is  incomplete,  as  has  been  shown  by  Dr.  Wiesner.  To  a  certain 
extent,  therefore,  the  yeast-plants  continue  to  live  for  some  time  after 
the  bread  has  been  baked.  It  is  partly  to  avoid  the  introduction  of 
these  living  organisms  that  the  universal  practice  prevails  in  Europe  of 
eating  the  bread  cold  or  stale.  Another  advantage  is  also  gained  by 
allowing  the  bread  to  become  cold  and  dry.  It  is  that  the  cell-walls 
coated  with  glassy  starch — which  renders  them  moist  and  adhesive  when 
the  bread  is  £resh  and  warm,  and  so  disposes  the  bread  to  ball  and 
become  less  pervious  to  the  digestive  f  uids* — lose  this  adhesiveness  on 
cooling  by  the  absorption  of  the  water  from  the  glassy  starch  by  the 

*  It  is  obvious  that  if  the  yeast-bread  be  eaten  while  warm,  in  the  process  of  mastica- 
tion it  will  become  resolved  by  pressare  into  compact  bolases,  (the  moist  glassy  starcli 
being  adhesive,)  which  having  lost  their  ceUnlar  textnre  wiU  resist  the  penetration  o£ 
the  gastric  juices.  Experiments  made  by  Dr.  Hammond,  late  Surgeon-General  of  the 
United  States,  who  pressed  the  recently-baked  yeast-bread  into  compact  condition , 
showed  that  they  resisted  much  longer  the  digestive  powers  of  the  stomach. 
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gluten  in  contact  with  it  in  the  cell- walls;  which  water  of  hydration,  as 
will  be  more  clearly  seeen,  had  been  driven  from  the  glnten  to  the  starch 
by  the  elevated  temperature  of  baking. 

211.  What  is  stale  bbead  I— Experiments  made  by  the  writer  to 
determine  the  cause  of  the  moistening  of  the  interior  of  dry  stale  bread 
by  the  process  of  toasting  furnished  the  material  for  the  explanation. 

Boussingault  many  years  ago  undertook  the  solution  of  this  problem. 
He  first  showed  that,  in  becoming  stale,  bread  did  not  necessarily  lose 
weight,  as  of  water.    He  cooled  recently-baked  bread  in  hermetically- 
sealed  spaces,  and  it  became  stale.    He  then  sealed  stale  bread  in  a  me- 
tallic tube  and  heated  it.    It  became  iresb,  and  again  became  stale  on  cool- 
iug.    He  repeated  the  process  again  and  again,  in  all,  forty  times  with 
the  same  sample,  alternately  heating  and  cooling,  and  with  the  last 
heating  it  became  fresh,  and  with  the  last  cooling  it  became  stale.    He 
concluded  from  his  experiments  that  there  was  what  he  called  a  mole- 
cular change  in  the  crumb  when  heating,  and  again  when  cooling,  and  he 
thought  he  had  explained  it.    Thenard,  who  listened  to  Boussingault's 
paper  before  the  Academy,  suggested  that  bread  was  a  hydrate,  from 
which  water  was  driven  out.  by  heat  and  re-absorbed  by  cooling ;  but 
it  would  seem  that  according  to  this  view  fresh  bread  should  be  the 
drier  of  the  two.    Neither   explanation  was  satisfactory.    When  I 
found  that  gluten  was  a  hydrate  from  which  a  moderate  heat  would 
expel  water,  and  that,  on  cooling,  this  water  was  again  taken  into  the 
constitution  of  the  gluten,  I  applied  this  fact  to  the  solution  of  the 
problem.    The  stale  crumb  may  be  regarded  as  a  frame- work  of  gluten, 
coated  with   glassy,  dried  starch,  which  is  not  readily  dissolved  by 
saliva.    Of  course,  when  taken  into  the  mouth,  it  requires  time  before 
it  becomes  flexible,  so  as  to  be  easily  compressed  and  force  out  the 
fluids  It  takes  up  by  virtue  of  its  capillary  action.    But  by  heating, 
the  water  of  hydration  of  the  gluten  is  driven  out ;  the  starch  which 
invests  the  gluten  is  moistened  and  rendered  flexible ;  and  the  whole 
crumb,  recovering  the  sponge-like  elasticity  of  fresh  bread,  yields  its 
juices  when  masticated,  and  is  palatable.    To  test  this,  I  placed  in  one 
end  of  a  glass  tube  a  quantity  of  thoroughly  air-dried  gluten,  and  her- 
metically sealed  it;  I  then  placed  the  end  containing  the  gluten  in  warm 
water,  and  beheld  a  few  moments  later  moisture  condensing  on  the  interior 
of  the  upper  portion  of  the  tube,  which  was  cool.    On  withdrawing 
the  tube  from  the  water  after  a  few  hours,  the  fllm  of  moisture  had  dis- 
appeared.   Water  had  been  driven  out  from  the  gluten  by  heat,  and 
had  been  re-absorbed  on  cooling.    I  then  placed  another  quantity  of 
gluten  in  the  bottom  of  a  tube,  above  it  a  tuft  of  cotton,  and  above  the 
cotton  a  quantity  of  loose  shavings  of  very  thin  glacial  starch.    Kow 
I  expected  that  if  moisture  was  given  off  from  the  gluten,  it  would 
penetrate  to  the  space  occupied  by  the  shavings,  half  liquefy  the 
glacial  starch,  and  make  it  adhesive.    In  this  condition,  the  starch-shav- 
ings would  be  gummed  fast  to  the  glass,  and  it  would  no  longer  be  pos- 
sible to  shake  them  about. 
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212.  The  experiment  realized  my  expectations.  The  solation  then  of 
tbe  qaestion  of  the  difference  between  stale  bread  and  bread  freshened  by 
heating  or  by  toasting  is  this :  The  gluten  of  the  crumb-toalla  of  stale 
bread  which  are  stiff  and  brittle  is  dehydrated  by  the  heat  in  freshening^  and 
the  water  of  hydration  driven  out  softens  the  glacial^  horny  starch  which 
coats  and  penetrates  the  gluten.  Thus  softened^  the  crumb  is  more  palata- 
bUj  because  it  is  in  condition  to  be  dissolved  by  the  saliva^  and  tasted.  On 
cooling,  the  water  is  withdrawn  from  the  starchy  which  is  thereby  rendered 
stiffj  and  restored  to  the  gluten,  and  the  bread  becomes  stale. 

213.  Effeots  of  heat  iNBAKiNa.—Theeffect  of  the  heat  in  baking, 
as  shown  in  the  difference  between  the  composition  of  the  crumb  and 
crnst  of  wheaten  roll  free  from  water : 

Cnimb.  Cmst. 

Nitrogenous  ingredients • 11.296  10.967 

Dextrine,  gum,  and  soluble  starch 14. 975  16. 092 

Sugar 4.175  4.149 

Oil 1.683  0.715 

Starch 67.871  68.077 

214.  The  crust  has  lost  about  one-half  its  oil,  and  a  little  of  its  nitro- 
gen and  sugar.  It  has  gained  in  dextrine  and  soluble  starch.  The 
crumb  has  lost  in  starch,  perhaps  in  the  process  of  fermentation,  which 
would  be  sooner  checked  in  the  crust. 

The  relative  amounts  of  water  in  the  crumb  and  crust  and  total  loaf 
of  bread,  as  determined  by  Professor  v.  Fehling,  are : 

Per  cant. 

For  the  total  loaf 44.30 

For  the  crumb 48.92 

For  the  crust 16.23 

A  peculiarity  of  bread  made  from  the  use  of  yeast  or  leaven,  where 
the  kneading  has  been  prolonged,  and  which  is  conceived  to  be  an  evi- 
dence of  its  superior  excellence,  is  the  so-called  ^^pileP 

215.  What  is  pile? — This  term,  familiar  to  bakers,  indicates,  when 
prefaced  by  the  epithet  '<  good,"  and  applied  to  bread,  that  a  loaf  so 
distinguished  may  be  separated  into  strips,  somewhat  like  the  husks 
that  coat  an  ear  of  Indian  corn,  or  the  coats  that  invest  an  onion.  How 
this  should  appear  in  a  loaf  produced  from  a  body  apparently  so  hotno- 
geneous  ss  dough  is  thought  quite  extraordinary.  The  explanation 
is,  however,  quite  simple.  Where  the  gluten  of  the  flour  is  unimpaired 
by  heat  or  souring,  it  retains  its  tenacity,  even  when  greatly  attenuated. 
When  the  dough  is  kneaded,  it  is  spread  out  and  folded  over  apo  n 
itself,  again  and  again,  from  the  border  to  the  center ;  the  surface  is 
repeatedly  dusted  with  flour,  until  these  thin  layers  of  flour,  at  last 
'after  long-continued  kneading  are  everywhere  present  in  the  loaf, 
separating  thin  sheets  and  strips  of  fermented  dough,  each  strip  con- 
taining fibers  of  tenacious  gluten.  Kow  this  fine  flour  constitutes  a 
series  of  films  of  relatively  diminished  cohesion,  so  that  when  the  loaf 
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is  baked  tbere  are  planes  of  easy  separation  alternating  with  sheets  of 
teoacioas  cramb,  having  a  direction  from  the  bottom  aroand  the  oat< 
side  toward  the  center  of  the  top,  corresponding  with  the  last  foldings 
of  the  mass  of  doaghj  before  placing  it  in  the  pan.  These  permit  the 
loaf  to  be  stripped  off  in  coats,  somewhat  as  pie-crnst  may  be  separated 
into  flakes,  and  for  a  kindred  reason.  The  pie-crust  has  been  made  by 
alternating  layers  of  dough  with  layers  of  butter,  and  repeated  foldings, 
to  be  followed  with  alternating  extensions  under  the  roller. 

216.  What  is  the  loss  in  nutritive  value  due  to  the  process 
OF  fermentation  ? — This  loss  has  been  estimated  by  Dauglish  as  high 
as  10  per  cent.  It  is  due  to  the  growth  of  the  yeast-plant  at  the  expense 
of  the  nitrogenous  constituents  of  the  flour,  and  to  the  conversion  of 
starch  into  dextrine  and  sugar,  and  subsequently  into  alcohol  and  car- 
bonic acid,  both  of  which  are  lost ;  but  which,  in  the  conversion  into  gas 
and  expansion  by  the  heat  of  baking,  give  the  raised  loaf,  which  is  about 
nine-tenths  pores,  or  air-spaces,  and  one- tenth  bread-substance.  This 
estimated  loss  is  conceived  to  be  much  too  high.  Heeren  found  the 
actual  loss  in  weight  to  be  1.46  p6r  cent.,  estimated  on  the  anhydrous 
substance.  Yon  Bibra  found  it  but  2.1  per  cent.  Normandy's  calcula- 
tion, based  on  the  production  of  carbonic  acid  to  produce  porosity, 
gives  it  at  2  per  cent.  The  error  in  the  high  estimate  is  to  be  ascribed 
to  the  greater  quantity  of  water  which  the  unfermented  porous  bread 
is  capable  of  holding. 

217.  The  question  of  size  op  loaf. — The  Vienna  bakers  recognize 
in  its  fullest  significance  the  proper  relations  between  the  crust  and  the 
cmmb ;  so  fixing  the  size  of  the  mass  of  dough  and  so  fixing  the  tem- 
perature of  the  oven  that  the  bread  when  taken  from  the  oven  shall, 
every  part  of  it,  crust  and  crumb,  be  thoroughly  cooked,  none  of  it 
bamed,  and  the  whole,  when  warm,  have  an  agreeable  aroma,  aiid,  when 
cold,  but  fresh,  shall  be  palatable  in  the  highest  degree  without  the 
addition  of  butter  or  edibles  of  any  kind  whatsoever. 

7   V   B 
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frocesbes  in  the  vienna  bakeby. 

218.  The  peepabation  of  the  dough  for  the  peoduction  op 
Vienna  WHITE  BREAD,  THE  luPBBiAL  ROLL. — [□  Dothing  was  the  ex- 
positiou  of  tlie  Association  of  Vieana  Bakers  more  striking  thaa  io  its 
simplicity  aad  cleauliiiess.  Three  classes  of  proJucts  were  continuously 
turned  out :  first,  the  imperial  roll,  (the  Vienna  bread  par  exeellence  ;) 
secondly,  the  loaf  of  rye  and  wheat  bread  and  the  loaf  of  pure  rye-bread  ; 
thirdly,  fancy  bread,  fruited  cakes,  sweet  cakes,  &c. 

lu  the  latter  division,  the  variety  produced  was  imoiease.  With 
regard  to  both  these  and  the  forms  of  rye  and  rye  and  wheat  loaves, 
it  is  not  purposed  to  go  into  farther  detail. 

Fig.  70. 


KaiaeT-Semniel,  or  lojiierial  table-roll  of  Vienna. 

219.  Imperial  ROLL,  (or  JTnisej'-Seittmei.) — The  bakery  connected  with 
the  production  of  these  rolls  consisted  of  three  departments:  first,  a 
store-room  contaiuiug  salt,  fresh  milk  for  daily  consumption,  and  floor ', 
secondly,  the  dough-room;  and,  thinlly  the  oven-room;  in  the  store- 
room, the  sacks  of  fine  flour,  including  the  best  10  per  cent,  of  the 
high-milled  best  Hungarian  wheat,  or  a  smaller  percentage  if  the  wheat . 
was  not  of  the  hest  quality,  embracing  the  grades  from  the  imperial  extra 
to  No.  5. 

For  the  best  imperial  rolls  made  at  the  Vienna  bakery,  they  employed! 
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oiil}'  the  first  four  grades,  Nos.  0, 1,  2,  and  3,  about  18  to  25  per  cent'. 
of  the  total  wheat.  Tbese  grades  were  also  employed  for  the  prodac- 
tion  of  the  tea-cakes,  containing  milk  and  butter,  the  Gipfel,  or  pinnacle 
cake,  which  has  the  form  of  a  crescent,  atid  contains  milk  and  lard,  and 
the  Brioche^  an  oblong,  slender  roll,  containing  milk  and  sugar,  neither 
of  them  containing  water,  mixed  with  the  milk 

220.  The  dengh-room  was  an  oblong  apartment,  well  lighted  on  two 
sides.  Along  the  center  were  racks  for  the  support  of  long,  smoothly- 
planed,  movable  boards,  on  which  the  dough-balls  of  the  K&iser-Senimel 
were  placed  for  transportation  to  the  oven.  Along  one  whole  side,  and  a 
part  of  two  others,  was  a  broad  shelf,  or  continnouts  table,  breast-high,  for 
liandling  the  doagh.  Opposite  the  long  table  was  a  sink,  and  a  supply 
of  hot  and  cold  water.  At  one  end  was  a  zinc-lined  trough,  about  two 
feet  and  a  half  wide  and  about  eight  feet  long,  semicyliudrical  in  form, 
for  setting  the  sponge  and — 

221.  PBBPARiNa  THE  DOUGH.  Into  the  middle  of  this  trough,  flour 
was  emptied  from  the  sacks,  leaving  the  ridge  sloping  down  to  the  ends. 
Into  a  pail  holding  about  five  gallons,  equal  parts  of  milk  and  water  were 
l)oared  and  left  to  stand  until  the  mixture  acquired  the  temperature  of  the 
room,  which  was  between  7(P  and  80o  Fahrenheit.  It  is  then  poured  into 
one  end  of  the  trough,  and  intimately  mixed,  with  the  aid  of  the  naked 
bands  and  arms,  with  a  small  amount  of  flour,  making  a  thin  emulsion. 
To  this  three  and  one-half  ounces  of  press-yeast  by  weight,  after  finely 
crumbling  in  the  hands,  to  every  three  quarts  of  the  liquid,  and  one  ounce 
of  fine  salt,  were  added,  and  intimately  diffused  throughout  the  mixture. 
The  trough  was  then  covered  and  left  undisturbed  for  three-quarters  of 
an  hour.  At  the  end  of  this  time,  the  workmen,  step  by  step,  thoroughly 
incorporated  from  the  neighboring  pile  an  amount  of  flour  snfticient  to 
give  the  requisite  texture  to  the  dough.  The  determination  of  this 
point  belongs  to  the  department  of  unwritten  art,  but  practically  does 
not  probably  vary  in  first  quality  of  flour,  day  by  day,  five  ounces  in  fifty 
})ounds  from  the  proportion  indicated  in  the  following  table  given  me 
by  Roman  Uhl : 

8  pounds  of  flour  ; 

3  quaits  of  mixed  milk  and  water  in  equal  proportions ; 

3^  ounces  of  press-yeast  ] 

1  ounce  of  salt. 
The  mass  of  dough  so  prepared  is  covered  and  left  for  two  hours  and 
a  half,  at  the  end  of  which  time  it  presents  a  smooth,  tenacious,  puflied, 
homogeneous  mass  of  slightly  yellowish  color,  which,  when  subjected  to 
the  pressure  of  the  hand,  yields  to  indentation  without  rupture,  and  on 
withdrawing  the  hand  recovers,  in  a  short  time,  but  not  instantly,  its  orig- 
inal oatline  and  smooth  surface.  It  is  now  in  condition  to  be  weighed 
into  pound  masses,  and  cut  with  a  convenient  machine  into  twelve 
smaller  masses  of  uniform  equal  weight,  and  having  a  thickness  of  about 
^-hree-qiiarters  of  an  inch.    Workmen  take  individually  these  smaller 
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flat  masses,  lay  the  back  of  the  forefinger  of  one  hand  upon  each  one 
in  tnrn,  and  with  the  thumb  and  forefinger  of  the  other  hand  draw  out 
slightly  each  corner  of  the  irregular  mass,  and  fold  it  over  to  the  center 
to  be  secured  by  pressure  and  adhesion,  when  the  whole  is  reversed,  and 
placed  upon  the  smooth  board,  already  mentioned,  to  complete  the  fer- 
mentation preparatory  to  being  transferred  to  the  oven.    Before  being 
introduced  into  the  oven,  the  little  rolls  are  again  reversed,  and  restored 
to  their  original  position,  having  considerably  increased  in  volume,  to  be 
still  farther'  enlarged  in  the  oven  to  at  least  twice  the  volume  of  the 
original  dough.    They  were  distributed  over  the  bottom  of  the  oven 
near  to,  but  not  touching,  each  other,  where  they  remained  for  about  fif- 
teen minutes,  when  they  were  taken  out,  with  the  same  long-handled, 
thin,  flat,  wooden  shovel,  or  spatula,  on  which  they  were  introduced. 
As  all  parts  of  the  oven  are  not  alike  heated,  some  of  the  rolls  are  likely 
to  bake  more  rapidly  than  others,  and  the  workman  who  opens  the  door 
to  examine  them  from  time  to  time  changes  their  places,  replacing  the 
more  exposed  with  others  from  a  less  heated  portion  of  the  oven,  so  that 
but  a  small  proportion  are  rejected  as  culls  from  having  been  overbaked. 
If  it  is  desired  to  glaze  the  surface,  they  are  touched  in  the  process  of 
baking  with  a  sponge  dipped  in  milk,  which,  besides  imparting  to  them 
a  smooth  surface,  increases  the  brilliancy  of  the  slightly  reddish  cinna- 
mon-color, and  adds  to  the  grateful  aroma  of  the  crust. 

222.  The  oven. — In  regard  to  the  construction  of  the  Vienna  oven, 
there  seems  to  be  nothing  of  complexity  to  challenge  attention.  It  was 
made  of  brick,  presenting  the  edges  and  not  the  flat  surfaces,  having  a 
very  low  arch.  The  floor  was  oblong-oval  in  form,  having  an  inclination 
toward  the  door  of  about  eight  degrees.  The  ovens  in  the  city  were 
built  substantially  on  the  same  simple  plan. 

The  oven  was  fired  eight  times  in  the  twenty-four  hours  with  dry 
ight  wood.  The  baking  for  the  day  commenced  at  two  o'clock  in  the 
morning  and  closed  late  in  the  afternoon.  The  person  in  charge  of  the 
oven  of  the  Exposition  was  introducing  and  withdrawing  the  rolls  and 
changing  their  place  from  cooler  to  warmer  places  or  the  reverse  at 
short  intervals  during  the  whole  time  between  two  firings.  As  the  rolls 
were  brought  out,  any  that  were  overbrowned  were  culled  out,  to  be 
sold  elsewhere  than  at  the  Exposition  restaurant,  and  at  a  cheaper 
rate. 

223.  Fig.  71  is  a  vertical  sectiourthrough  the  greatest  depth,  and  Fig. 
72  a  section  through  the  greatest  horizontal  diameter,  of  the  average 
Kaiser- 8emmely  of  which  12  weigh  500  grams,  one-half  a  kilogram.  One 
Kaiser- Semmel  weighs  643  Troy  grains. 

224.  Advantages  of  the  Vienna  Bbead^-Seoret  op  its  excel- 
LENOE. — From  what  has  been  said,  it  will  be  apparent  that  the  virtues 
of  this  bread  had  their  origin  primarily  in  the  Hungarian  wheat.  These 
are  not  due  to  any  particular  variety  of  wheat,  or  to  any  marked  pecal- 
iarity  of  soil  or  mode  of  fertilizing,  or  to  a  mean  annual  temper&ture 
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characterizing  the  climate  of  Hnngary  as  a  whole,  but,  as  already  iuti- 
mated,  to  a  peculiarity  of  the  cliinatej  uniting  special  dryness  of  the  air 
during  the  hot  season,  from  the  time  of  the  development  of  the  milk  of 
the  berry  through  the  period  of  its  segregation  of  the  various  constitu- 
ents of  the  grain,  down  to  its  being  housed  for  thrashing. 


Fig.  71. 


Fig.  72. 


y 


\ 


\ 


With  a  view^  to  finding  out  what  influence  the  climate  of  Hungary 
exerts  on  Wheat,  I  have  been  furnished  by  Graf  Zichy  with  several 
samples  of  great  interest.    They  are  original  Australian  white  wheat, 
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230.  DEMPVTOLFP'S  INVESTiaATIOX  OF  THE  HUNGARIAN  WHEAT  AND 
WHEAT  FLOUR    FURNISHED   FROM!  THE    PESTH   WALZM&HLE,  (CYLIN- 

DBR-3IILL.)— The  flour  in  this  jear  (1869)  was  78  per  cent,  of  the  wheat; 
the  bran,  22  per  cent.    These  were  included  in  fourteen  distinct  products. 
The  flour  was  produced  from  a  mixture  of  two-thirds  Theis  and  one- 
third  Banat  wheat,  of  which  the  analysis  of  the  whole  grain  gave — 

Water 10. 51 

Ash : . .  - .     h  50 

Nitrogen 2. 24 

Starch 65. 41 

The  ash  of  the  whole  grain  yielded  in  100  parts — 

Fe.Oa 0.404 

CaO 4.275 

MgO 14.862 

KG 31.825 

NaO 1.016 

PO5 49.912 

SO3 0.101 

CO, 0.086 


102.  481 
The  ash  contained — 


Water 10.  5 

Ash  -  -   - 1.  5 

Gluten 14.4 

Starch 65. 4 


Lime 4. 275 

Magnesia 14. 862 

Potash 31.825 

Soda. 1.016 


Gil  and  woody  fiber 8. 2  |  Phosphoric  acid 49. 902 

231.  The  products  of  the  milling  gave  in  100  parts— 

A  and  B,  0.  489    grits. 
No.    0,      3.144] 
No.    1,      2.635    .         .  ,      ^      ^ 
No.    2,     5. 291  p°^P^"^^  ^^^"^^  ^^"''• 
No.    3,      7. 165  \ 

x>    t    JJ'IJJ^o"  flour. 
No.    5,    17.935) 

No.    7,      6.805) 
No.    8,     2.576    black  flour. 
No.    9,      9.516K^^„ 
No.  10,      9. 000  ) 
No.  11,      1.290    clippings. 
3.988    loss. 
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232.  From  this  wheat,  100  parts  yielded — 

Groats  aud  extra  imperial  flour 18.  724 

Semmel  or  roll  flour,  Noa.  4  and  5 32.  682 

Bread-flour,  Nos.  6  and  7 22. 224 

Black  flour,  No.  8 2. 676 

Bran 18. 516 

Offal,  clippings,  &c 1.  290 

Lost 3.988 


In  every  100  parts  are  contained — 


100. 000 


OroaU  and  extra  floor 
SciDiuel  or  roll  flour. . . 

Krc-ail-flcmr 

KI.itk  floor - 

Br.in 

Oflal 


Each  100  parts  of  flour  contained — 


Gluten. 


Starch. 


10.6 

0.41 

11.7 

70.0 

10.5 

0.60 

13.3 

67.2 

10.7 

0.96 

15.4 

63.5 

9.5 

1.55 

14.9 

61.0 

10.7 

5.46 

14.3 

43.6 

9.2 

2.65 

15.2 

0.0 

Kumber. 

Water. 

Aab. 

Nitrogen 
at  212°. 

Nitrogen 
in  com- 
mon flonr. 

Starch. 

A 

11.050 
11.545 
11.077 
10.  618 
10. 492 
10. 142 
10. 421 
10.544 
10.  748 
10.674 

9.527 
10.690 
11. 150 

9.235 

0.398 
0.3»6 
0.380 
0.416 
0.452 
0.481 
0.586 
0.611 
0.764 
1.176 
1.549 
a.  240 
5.6W) 
2.648 

2.089 
1.874 
2.010 
2.071 
2.087 
2.122 
2.212 
2.435 
2.611 
2.788 
2.570 
2.518 
2.513 
2.616 

1.858 
1.658 
1.808 
1.851 
l.k>68 
1.907 
1.981 
2.178 
2.329 
2.491 
2.325 
2.249 
2.233 
2.375 

69.983 

h 

69.530 

0 

72.145 

1 

71.017 

» 

68.867 

3 

6a  386 

4 

67.302 

5 ^ 

67.176 

6 

65.631 

* 

61.773 

M 

61. 031 

? 

45.  8:^8 

1> 

41.453 

11 : 

0.000 

In  100  parts  of  ash  there  are  contained — 


Niunber. 

Fe,0, 

CaO 

MgO 

KO 

NaO 

PO, 

Total. 

A 

0.525 
0.5a3 
0.630 
U.643 
0.627 
0.635 
0.596 
0.570 
0.334 
0.425 
0.484 
0.208 
0.436 
1.671 

7.296 
7.718 
8.057 
7.946 
7.454 
7.094 
6.798 
6.791 
6.626 

5.sa6 

4.741 
2.747 
2.502 
8.203 

6.899 

6.857 

7.006 

7.105 

7.795 

8.343 

9.924 

10. 574 

10.870 

12.234 

12.947 

16.861 

17.349 

13.023 

34.663 
34.669 
35.482 
35.285 
34.254 
33.876 
32.715 
32.239 
30.386 
30.314 
30.299 
30. 672 
30.142 
3l.4e9 

0.988 
0.891 
0.744 
0.675 
0.678 
0.690 
0.650 
0.726 
0.946 
1.260 
0.974 
0.701 
1.080 
2.144 

49.721 
49. 218 
4a  976 
4a  976 
49. 519 
49.306 
50.056 
50.187 
50.146 
50.204 
50.173 
50.152 
49.112 
44. 054 

100.092 

'i.::;:::;;;-::::::::::;: 

99.936 
100.125 

1 

100.428 

8 :::;;::: 

100.327 

3 

100.344 

4 

100.  TJ9 

5 

100.087 

6 

99.308 

* 

'•••......   ..........••• 

99.973 

a 

99.618 

jt 

101.341 

10 

101.621 

11 , 

100.584 

t 
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The  nitrogen  gave  of  albaminoids — 

(a,  in  normal  flour ;  5,  in  normal  flour,  dried  at  212^  Fahrenheit,) 


Number. 

a 

6 

a 

b 

A 

11. 910 
10.628 
11. 520 
11.865 
11. 974 
12.221 
12.699 

1 
13.396 
13. 012 
12.891 
13. 275 
13. 378 
13.602 
14, 179 

5 

6 

13.961 
14.  872 
15.968 
14.904 
14.417 
14.314 
15.224 

15.609 

B 

16.  T37 

0 

7 

17.871 

1 

8 

16.  474 

2 

9 

16.141 

3 

10 

16.109 

4 

11 

161769 

With  the  above  numbers  referred  to  100  parts  of  whole  wheat,  the 
several  percentages  of  milling  products  show  the  following  composi- 
tion: 


Number. 

1 

o 

a 

1 

Nitroeon,  6, 
normal  flour. 

• 

a 
.3  .-2 

b,   albumin- 
oids. 

• 

-^ 
5 

GO 

A  and  B 

Percent 

0.489 

3.144 

2.635 

5.291 

7.165 

14. 757 

17.925 

15.  4195 

6.805 

2.576 

9. 516 

9.000 

1.290 

Percent 
0.0019 
0. 0121 
0. 0109 
0.0239 
0.0344 
0.0864 
0.1095 
0.1178 
0.0800 
0.  0349 
0.4886 
0.5112 
0.0341 

Per  cent 
0.0006 
0.0663 
0.0545 
0. 1051 
0.1520 
0. 3264 
0.  4364 
0.4025 
0.1897 
0.0662 
0.2396 
0. 2-261 
0. 0317 

Per  eent^ 
0.0085 
0.  0596 
0.0487 
0. 0940 
0.1365 
0.2923 
0.3903 
0. 3592 
0. 1694 
0.0598 
0.2139 
0.2008 
0.0287 

Percent 
0.0629 
0.4254 
0.3498 
0.6739 
0.  9744 
2.0924 
2.7979 
2.5807 
1. 2141 

0.  4245 
1.5359 

1.  4427 
0.2035 

Percent 
0.0557 
0.3824 
0.3128 
0.6028 
0.  8705 
1.8744 
S.S024 
2.1)030 
1.0867 

0.  3835 

1.  3712 
1.  2:^21 
0. 1842 

Per  cent 
0.341 

0 

2.268 

1 

2.2^ 
3.543 

2 

3 

4.899 

4 

9.931 

5 

12.031 

6 

10.  1 19 

7 :.. 

4  903 

8 

1.573 

9 

4.961 

JO 

3.730 

11 

Total 

Found 

1.4611 
1.505 

2.3066 
2.503 

2.0617 
2.2399 

14.  7781 
16. 044 

13. 2097 
14. 351 

58.948 
6.*».  407 

Difference 

-0.044 

-0. 197 

-0. 178 

-1.266 

-1.142 

—6.  459 

The  proportions  of  the  principal  nutritive  salts,  as  lime,  magnesia, 
potassa  and  phosphoric  acid,  present  themselves  in  the  different  prod- 
ucts as  follows : 


Number. 


A  andB 

0 

1 

2 

3 

4 

t.r:.:: 

7 

8 

9 

10 

11 


Total 


Found 


Difference -f0.00339 


CaO 

MgO 

KO 

PO, 

0.00014 

0.  00013 

0.00065 

0.00090 

0. 00104 

0.00085 

0. 0042l» 

0.00595 

0. 00086 

0.00077 

0.00384 

0. 0053  L 

0.00178 

0.00186 

0.00828 

0.01183 

0.00244 

0.00287 

0.01165 

0.01696 

0.00587 

0.  00857 

0.02826 

0. 04.325 

0. 00744 

0.01159 

0.03530 

0.  05495 

0.  00780 

0.01280 

0.03573 

0. 05972 

0.  0044-i 

0. 00978 

0.  02425 

0. 04016 

0.00165 

0.  00452 

0. 01057 

0.01851 

0. 01342 

0.08238 

0. 15006 

0. 24505 

0.  01279 

0.08865 

0. 15408 

0. 24106 

0.00279 

0. 00444 

0. 01074 

0. 01502 

0.06584 

0.22367 

0.  47897 

0.75103 

0. 06245 

0.22920 

0.  47770 

0.75887 

-f  0.00339 

-0.  U0553 

-f  0. 00127 

-0.00784 
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According  to  this  result  there  was  lost — 

Ash 0.043 

Albuminoids - ^ 1. 142 

Starch 6.469 


7.644 

(3.9SS  of  the  prodact  was  dissipated ;  therefore,  less  than  about  3.8 
per  cent,  was  found.) 

The  difference  is  to  be  sought  in  the  starch,  as  the  point  where  all  the 
starch  and  dextrine  are  changed  into  sugar  cannot  be  accurately  deter* 
mined. 

The  relations  of  phosphoric  acid  to  nitrogen  aire  as  follows : 
AandB 100: 


0 
1 

3 
4 

G 

m 
I 

8 
9 

10 
11 


100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 


944 

1010 

911 

976 

807 
676 
710 
60  L 
422 
323 
87 
83 


191 

12,  (whole  wheat) 100:    295 

These  relations  are  graphically  shown  in  the  annexed  diagram,  Fig. 
73. 


Fig.  73. 
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An  analysis  was  made  of  a  flour  that  contained  all  the  bran,  and  it 
was  found  to  be  very  nearly  that  of  the  whole  kernel: 

Water 10.743 

Nitrogen 2.506 

iStarch 64.475 

Ash,  (containing  Fe,  0„  0.852  5  Oa  0, 4.246  5  Mg  0, 14.721 ;  K  O, 

31.898 ;  Na  O,  0.704 ;  P  0„  49.720  =  102.141) 1. 603 
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Another  flour,  containing  all  the  product  except  13  per  cent,  of  bran, 
was  analyzed,  and  gave  the  following  result: 

Water 10. 548 

Nitrogen 2. 518 

Starch 65.  660 

Ash,  (containing  Fe,  O3, 1.338 ;  Ca  O,  5.085 ;  Mg  0, 12.425 ;  KO, 

31.456  ;  Na  0, 1.878 ;  P  0„  48.761  =  100.943) 1. 032 

These  analyses  show  that  the  coarser  the  flour  the  more  ash  it  con- 
tains, and  the  increase  is  proportioned  to  the  increase  of  the  lime  and 
potassa  and  the  diminution  of  the  magnesia.  The  percentage  of  nitro- 
gen increases  to  the  bread-flour,  Nos.  6  and  7,  and  diminishes  with  the 
bran,  although  the  difference  is  only  0.8  per  cent  (Dingler's  Polytech- 
nisches  Journal,  1869,  pp.  332--338 ;  Annalen  der  Chemie  und  Pharma- 
cie,  1869,  Band  cxlix,  p.  343.) 


APPENDIX    B. 


PHOSPHATIO  BBEAD. 

233.  Imperfection  of  the  Vienna  bread.— All  improvements  in 
making  bread  point  to  its  being  eaten  fresh,  but  not  warm.  This  neces- 
sity makes  urgent  the  adoption  of  a  process  by  which  the  labor  of  mak- 
ing the  bread  for  household  consumption  shall  be  reduced  to  a  minimum. 
Either  the  bread  must  be  produced  by  a  public  baker,  where  the  wait- 
ing-time can  be  utilized,  or  the  yeast-process  must,  in  private  families, 
give  place  to  a  method  which  does  not  require  the  time  and  the  care 
of  this  process,  such  as^the  process  of  self-raising  flour. 

With  all  its  excellencies  and  attractiveness,  the  Yienna  bread  is  not 
as  nutritions  as  the  rye-bread  or  as  the  brown  wheat-bread. 

The  two  most  important  nutritive  constituents  of  the  wheat  are 
the  albuminoid  bodies,  largely  lodged  in  the  gluten-coat  of  the  grain, 
and  the  phosphates,  which  are  associated  with  them.  Both  these  con- 
stituents are  largely  lost  from  the  flour  both  by  the  high  and  low  mill- 
ing processes.  The  percentage  of  nitrogen,  which  is  the  same  in  all  the 
nitrogenous  constituents  of  the  wheat,  is  on  an  average  not  far  from  two, 
and  deducting  the  weight  of  the  woody  fiber  of  the  outer  and  inner  coats 
of  the  bran,  including  the  gluten-comb,  but  not  the  contents  of  the  cells 
or  the  starch-granules  embedded  in  it,  which  contain  but  little  nitrogen, 
the  nutritious  portion  of  the  berry  contains  less  than  two  per  cent,  of 
nitrogen. 

234.  The  flour  of  the  great  Pesth  Walzmiihle  (cylinder-mill)  at  the 

Vienna  Exposition  yielded  to  my  analyses  the  following  percentages  of 

nitrogen : 

Nitrogen. 

Grits,  A  '. 2.25 

No.0 1.68 

No.l 1.68 

Xo.2 ....1.72 

No.3 1.  72 

}so.4 • 1.74 

No.  5 1.80 

No.  6 .  1. 84 

No.  7 1.80 

No.  8 1.90 

Bran,  No.  9 1.98 

Bran,  No.  10 2. 21 
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My  analyses  yielded  also  the  following  percentages  of  phosphoric 
acid: 

Phosphoric  acid. 

Grits,  A 0. 24 

No.O 0.14 

No.l 0.21 

No.  2 0.22 

No.  3 0. 17 

No.  4 0. 25 

No.  5 0. 35 

No.  6 0. 24 

No.  7 0.21 

No.  8 0.36 

Bran,No.9 , 2.9G 

Bran,  No.  10 1.  74 

The  percentage  of  phosphoric  acid  in  the  whole  grain  is  about  one; 
(1.00.) 

235.  A  glance  at  these  results  will  show  why  the  peasantry  of  Austria 
and  Hungary,  and,  indeed,  of  Earope  in  general,  prefer  the  black  bread 
made  from  the  wholemeal,  because  of  its  greater  nutritive  value— because 
the  laborer  can  be  sustained  on  the  black  bread  and  cannot  on  the  white. 
The  consideration  of  these  conditions  led  the  late  Baron  Liebig  to  re- 
mark as  f<rf]ows : 

^<  The  significance  of  the  nutritive  salts  in  food  is  sufficiently  well 
known  to  physiologists ;  it  is  known  that  without  their  co-operation  the 
other  constituents  of  the  food  are  incapable  of  affording  nourishmeiit. 

<^By  simple  washing  of  fresh  or  boiled  meat  with  water,  which  ab- 
stracts the  nutritive  salts,  it  would  become  incapable  of  serving  in  the 
preservation  of  life ;  the  nutritive  salts  of  wheat  are  identical  with  the 
nutritive  salts  of  meat,  and  one  understands  that  what  is  true  for  meat 
must  also  be  true  for  bread,  and  that  the  nutritive  value  of  floar  is  less 
in  the  same  proportion  as  it  contains  less  of  the  nutritive  salts  than  the 
grain. 

'^  The  nutritive  salts  of  meat  and  wheat  are  phosphates,  and  consist 
of  compounds  of  phosphoric  acid  with  potassa,  lime,  magnesia,  and 
iron ;  the  simple  relations  of  the  quantity  of  these  substances,  con- 
tained tn  .wheat  and  flour,  as  shown  by  chemical  analysis,  will  be  suffi- 
cient to  make  obvious,  the  differences  in  the  nutritive  value  of  the 
two,''  &c. 

236.  The  researches  of  Magendie,  made  many  years  since,  established 
beyond  question  the  superiority,  for  purposes  of  nutrition,  of  the  bread 
made  from  whole  meal  as  compared  with  bread  made  from  the  fine  flour. 
He  found  that  while  dogs  fed  upon  white  wheat-bread  alone  after  a 
time  became  ill,  lost  strength,  and  ultimately  perished,  dogs  fed  upon 
•bread  made  from  whole  meal  lived  in  health  indefinitdy  long. 

Ohossat  found  that  absolutely  clean  wheat — wheat  that  has  been 
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washed  to  remove  any  traces  of  calcareous  earth  adhering  to  its  sur- 
face, would  not  sustain  pigeons  in  health  when  supplied  in  addition  with 
absolutely  pure  water  only.  After  a  time,  their  bones  became  thin  and 
frail,  and  welre  unable  to  bear  the  weight  of  the  birds ;  the  phosphate  of 
lime  of  the  bones  having  been  transferred  to  sustain  the  activity  of 
organs  more  essential  to  life.  They  ultimately  perished.  Pigeons  fed 
apon  the  same  wheat  and  the  same  pure  (distilled)  water,  and  having 
access  to  lime  compounds,  continued  in  perfect  health.  Even  pigeons 
Dearly  perished  from  having  been  fed  onl^'  upon  the  diet  first  mentioned, 
upon  being  supplied  with  carbonate  of  lime  were  wholly  restored  td 
health. 

237.  It  is  well  known  that  the  peasantry,  not  of  Austria  only,  but  of 
all  Europe,  and  a  large  proportion  of  the  middle  classes,  habitually  eat 
because  of  its  nutritive  value,  brown  bread ;  that  is,  a  bread  containing 
the  bran  with  its  phosphates.  The  higher  classes  in  England  prefer, 
two  or  three  times  a  week,  as  an  article  of  luxury,  wheaten  bread  made 
from  whole  meal. 

238.  The  nutritive  value  of  oat-meal,  and  of  the  porridge  made  from 
oat-meal  groats,  an  established  dish  upon  the  breakfast-table  of  Scot- 
land, is  well  known. 

The  bread  made  from  whole  rye-meal,  the  Painperniehel  of  West- 
phalia, containing  all  the  phosphates  due  to  the  normal  grain,  is  widely 
used  by  the  best  classes  in  Germany. 

The  rice,  which  is  the  great  staple  of  food  for  so  large  a  fraction  of 
the  oriental  world,  contains  20  percent,  more  phosphoric  acid  in  its  ash 
and  twice  as  much  lime  as  the  average  wheat. 

The  Indian  corn,  the  meal  of  which,  wrought  into  the  various  forms 
of  farinaceous  food,  has  long  been  the  basis  of  so  large  a  proportion  of 
the  nutrition  of  the  labor  of  the  South  in  this  country,  differs  but  little 
in  its  percentage  of  phosphates  from  whole  wheat. 

239.  These  phosphates  are  indispensable  to  the  nutrition  of  all  higher 
organisms.  They  enter  into,  and  constitute  a  part  of,  not  only  the  bones, 
but  every  muscle,  every  nerve  tissue;  and  in  each  secretory  organ  there 
seems  to  be  a  special  accumulation,  to  be  employed  in  the  elaboration 
of  the  products  which  are  secreted. 

The  observation  that  cattle  prefer  grass  grown  in  meadows  enriched 
with  ground  bone  is  in  keeping  with  the  practice,  now  well  known,  of 
feeding  cattle  upon  bone-meal. 

240.  The  significance  of  these  considerations  led  to  an  investigation 
in  Germany  by  M,  Meyer  of  the  effect  of  restoring  in  mineral  condition 
the  phosphates  of  rye-bran  to  the  flour  from  which  the  bran  had  been 
separated.  These  experiments,  made  in  1870-71,  though  less  extended 
than  might  have  been  desired,  and  though  defective  somewhat  in' 
theory,  so  far  as  they  went  showed  that,  with  the  restoration  of  the 
phosphatic  constituents  of  the  bran,  the  bread  was  more  nutritious  than 
when  made  with  the  whole  rye-meal  iuchiding  flour  and  bran. 
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241.  The  mode  by  which  this  restoration  was  effected  consisted  iu  the 
employment  of  an  acid  phosphate  of  lime  and  magnesia  in  the  form  of 
a  dry  .powder;  this  was  mixed  with  an  alkaline  carbonate  sufficient  to 
nentralizB  the  acidity  of  the  phosphoric  acid,  and  these  mixed  powders 
intimately  incorporated  with  the  dry  flour  in  such  quantity  as  to  restore 
to  it  the  phosphoric  acid,  lime,  magnesia,  and  alkali  lost  with  the  bran. 
On  adding  to  this  mixtare  of  flour,  acid  phosphate,  and  alkaline  car- 
bonate, sufficient  water  or  milk  to  produce  with  stirring  a  dough,  the 
phosphoric  acid  and  alkaline  carbonate  were  dissolved,  and  reacting 
upon  each  other  evolved  carbonic  acid  in  the  form  of  gas.  This  gas 
appearing  in  every  part  of  the  dough  gave  it  the  required  porosity  or 
cellular  structure,  which  was  preserved  by  immediate  baking. 

242.  The  changes  produced  in  the  flour  by  this  process  are  less  than 
in  the  process  of  raising  by  yeast,  partly  because  of  the  brief  exposure 
of  the  gluten  and  starch  to  the  solvent  power  of  the  water  employed  in 
making  the  dough,  but  chiefly  because  no  deterioration  of  the  nitrogen- 
ous constituents  of  the  gluten  or  of  the  starch  to  supply  material  for  the  pro- 
cess of  fermentation  has  taken  place.  The  amount  of  the  deterioration 
in  nutritive  value  which  bread  made  by  the  yeast  or  leaven  process  ex- 
periences, though  doubtless  frequently  overestimated,  is,  nevertheless, 
considerable,  even  when  pure  press-yeast  is  employed,  and  much  more 
when  inferior  yeast  or  old  leaven  is  employed. 

In  the  latter  case,  the  deterioration  is  not  confined  to  the  degradation 
of  the  nitrogenous  constituents  and  of  the  starch,  yielding  lactic,  acetic, 
and  other  acids  and  offensive  exhalations,  but  is  seen  in  the  imperfectly- 
raised,  heavy,  sodden,  indigestible  bread  produced. 

243.  None  of  all  this  class  of  effects  are  produced  in  the  process  of 
raising  with  acid  phosphate  and  a  carbonated  alkali.  An  excellence 
in  the  whitening  of  the  crumb  over  that  imparted  to  any  bread  produced 
by  pure  yeast,  is  to  be  ascribed  to  the  action  of  the  acid  phosphate. 

Another  advantage  in  the  phosphatic  bread  is  that  it  contains  no 
yeast-plants,  and  of  course  none  to  survive  exposure  to  the  heat  of  the 
baking  temperature.  As  a  consequence  of  the  brief  exposure  to  the  actio  n 
of  water,  the  starch  is  less  perfectly  converted  in  to  the  glassy  texture,  and 
is  less  liable  to  lose  its  cellular  structure  by  pressure,  and  the  walls,  being 
coated  with  a  larger  proportion  of  granular  starch,  are  less  coherent  The 
crumb  less  easily  loses  its  elasticity,  less  readily  forms  into  compact  bolus- 
es, and  more  readily  imbibes  the  digestive  fluids.  As  a  consequence,  per- 
8onsofsensitiveorgansofdigestion,whocannoteathotyeast-bread,eatthe 
hot  phosphatic  bread,  enjoyingthe  grateful  aromaandflavorof  fresh  bread 
without  conscious  inconvenience.  But  the  chief  advantage  is  that  to 
which  Baron  Liebig  has  called  especial  attention,  the  increase  in  the 
nutritive  value,  amounting  to  from  12  tg  15  per  cent.,  arising  from  the 
restoration  of  the  phosphates  lost  with  the  bran.  This  bread  having  no 
yeast-plants  does  not  mold,  while  great  complaint  was  made  of  the 
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army  bread  in  use  by  the  Aostrian  and  Gertnau  armies  on  accoant  of 
its  tendency  to  mold. 

244.  This  mode  of  making  bread,  which  was  introduced  by  Baron  Lie- 
big  into  Germany,  was  tried  in  several  kingdoms  of  Bnrope,  and  met 
with  great  acceptance  in  all  particulars  except  one,  and  that  was  in  the 
inferiority  in  size  of  the  loaf  produced  from  a  given  weight  of  flour 
with  the  phosphatic  preparation  as  compared  with  the  loaf  produced  by 
veast. 

As  the  phosphatic  process  has  been  successfully  employed  for  a  long 
period  in  tlie  United  States,  and  as  the  publications  in  relation  to  it  have 
found  their  way  into  all  the  textbooks,  repertoriums,  and  recent  chem- 
ical and  industrial  works,  like  '^  Euyrim  on  Baking,"  for  example,  and 
especially  as  Baron  Liebig  had  taken  much  pains  to  introduce  the 
method  into  Germany,  it  was  natural  that  the  inventor,  although  a  juror, 
should  be  requested  to  exhibit  the  practical  details  of  the  process  at  the 
Exposition. 

The  Archduke  Albrecht  had  remarked,  in  looking  through  the  col- 
lections of  improved  arms  and  devices  for  the  relief  of  the  sick  and 
wounded,  that  he  saw  nothing  contemplating  improvements  in  the  food 
of  the  soldier  in  the  field. 

245.  As  the  phosphatic  method  enables  the  soldier  to  provide  himself 
with  fresh  bread  equally  nutritious,  because  coutainiugall  the  phosphates 
of  the  original  grain,  and  more  nutritious,  because  more  palatable, 
since  it  contains  none  of  the  objectionable  i)eculiarities  that  attach 
themselves  to  the  bread  made  with  yeast  or  leaven  from  the  whole 
meal ;  an  offer  was  made  by  the  inventor,  '^  hors  concour^^  as  being  a  juror 
and  commissioner,  he  could  not  be  an  exhibitor,  to  show  the  process  in 
all  its  details  to  the  war  dep<irtmeut  of  Austria.  The  off^r  was 
accepted,  and  the  minister  of  war  detailed  a  commission  to  witness  the 
practical  exhibition  of  the  process  at  the  Vienna  bakery  within  the 
grounds  of  the  Exposition.  Through  the  kindnessof  Professor  Schrotter, 
secretary  of  the  Imperial  Academy  of  Sciences,  the  conveniences  of  his 
laboratory  at  the  imperial  mint  were  placed  at  the  dispoial  of 
the  inventor  for  the  preparation  of  the  acid  phosphate.  With  this 
acid  powder  and  bicarbonate  of  soda,  dougti  from  the  extra  im- 
perial flour,  from  rye-flour,  and  from  a  mixture  of  wheat  and  rye  flour, 
was  prepared  in  a  few  moments,  and  baked  both  in  the  oven  and  on 
the  hearth  outside,  to  show,  in  the  interest  of  the  military  service,  that 
the  conveniences  of  the  oven  were  not  necessary  in  order  to  its  ready 
baking. 

In  the  latter  experiment,  the  dough  was  placed  between  two  thin 
sheet-iron  troughs,  (small  8tove-pi()e  cut  in  half  lengthwise,  and  the 
straight  edges  flanged  outward,)  their  curved  surfaces  turned  toward 
each  other  encasing  the  dough,  and  the  whole  placed  in  hot  ashes  and 
coals.  The  exhibition  was  in  all  respects  satisfactory.  The  loaves  were 
8  V  B 
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porous  in  every  part,  and  the  taste  in  no  respect  inferior  to  the  best 
Yienna  bread  made  from  corresponding  floars.  There  were  present  at 
the  exhibition  of  the  process,  besides  the  commission  from  the  war 
department,  Roman  Uhl,  who  courteously  placed  the  conveniences  of  the 
bakery  at  the  disposal  of  the  inventor,  members  of  the  international 
jury  of  the  fourth  group  from  various  countries,  and  other  gentlemen 
interested  in  the  subject  of  improvements  in  the  process  of  making 
bread. 

246.  It  was  obvions,  as  the  result  of  this  experiment,  that  by  this 
process  bread  might  be  prepared  at  short  notice  from  the  Hungarian 
flour,  which  should  unite  all  the  excellencies  of  the  Yienna  bread  made 
with  press-yeast,  and  have  restored  to  it  all  the  nutritive  value  due  to 
the  phosphates  of  the  original  whole  wheat. 

247.  Eefebenges. — In  the  preparation  of  the  foregoing  report,  I  have 
been  indebted  to  various  persons,  whose  names  are  given  below,  and 
who  have  aided  me  personally  in  the  collection  of  material,  or  whose  pub- 
lished researches  and  works  I  have  consulted  and  quoted. 

J.  J.  van  den  Wyngaert,  Bedacteur  des  wochentlichen  Journals  *<  Die 
Muhle,^  1872, 1873,  and  1874. 

Prof.  FriederichKick, "  Mehlfabrikation,"  1871,  und  "Officieller  Bericht 
der  Welt-Ausstellung,  Gruppe  lY,  Sect.  1." 

Prof.  Carl  Eugen  Thlel  und  van  den  Wyngaert,  <<Officieller  Bericht, 
Oruppe  lY,  Sect.  1." 

Prof.  Julius  Wiesner,  "Microscopische  Untersuchungen,''  1872,  (Stutt- 
gart.) 

Dr.  Wjatscheslaw  Manassein,  (St.  Petersburg,)  ^'IJeber  die  Beziehuu- 
gen  der  Bacterien  zum  Penicillium  glaucucn  u.  s.  w.,"  1872. 

Jiiebigs  Annalen  der  Ghemie  und  Pharmacie. 

Wagner's  Bepertorium. 

Gomptes  Bendus. 

Bnyrim,  "Backergewerbe,''  Weimar,  187Q. 

Kerl  und  Stohmann's  (Muspratt^s)  Technische  Ghemie. 

Mitscherlich's  Ghemie. 

Skizze  der  Landskunde  Ungarns. 

Thos.  J.  Hand,  New  York,  *'  Wheat :  its  Worth  and  Waste,"  1862. 

Nature,  1870. 

Prince  Schwarzenberg ;  Heinrich  Graf  Zichy,  President  der  IV  ten 
Gruppe;  Hofrath  Dosswald ;  Dernpwolff;  Boman  Uhl;  Hassall;  Pekar; 
von  Fehling;  von  Bibra;  Poggiale;  Sachs;  Laskowsky;  Yogel;  Alex- 
Muller;  Gudemann;  M4g4  Monri^s;  Beichenbach;  Normandy;  Heeren; 
Brefeld;  Schrotter;  ^Bitthausen;  .Thilenius;  Mayer;  Meyer;  Jewell 
Bros. 


INIDEX. 


Article.  Page. 

Acid,  phosphoric— in  aeb 12  7 

varies  with  nitrogen 39  15 

tartaric,  in  self-raising  floar 198  91 

vegetable 19  9 

AJbomen^  vegetable  coagnlation  of— in  baking 205  93 

America,  can  we  have  Vienna  bread  in 226  102 

American  devices  nsed  in  Austria 50  20 

methods 137  65 

wheat,  impurities  in 139  66 

Analysis,  table  of. 10  7 

approximate 26  9 

DempwolFs 152  72 

Apparatus,  Paur's 69  32 

required  in  the  practice 81  36 

Ash,  distribution  of  materiiJ  in  the 11  7 

phosphoric  acid  in  the 12  7 

constituents  of  the 13  8 

proportions  of 14  8 

Australian  wheat,  result  of  harvesting  Banat  and 45  18 

Austria,  American  devices  used  in 50  20 

Bakers,  method  of  London 196  90 

Bakery,  process  in  Vienna 217  97 

phosphatic  bread  made  at  Vienna 243  112 

Baking,  coagnlation  of  vegetable  albumen  in 205  93 

Banat,  result  of  harvesting  and  grinding — and  Australian  wheat 45  18 

Barley-bread,  why — is  heavy 183  84 

Beard,  removal  of : 61  27 

Berry,  chemical  composition  of 9  6 

proximate  chemical  ingredients  of  the 16  8 

Bentz's  method  of  removing  beard  and  bran 61  27 

Blondeau's  view  of  yeast-cells 170  78 

views  of ^ 176  80 

Blows,  effect  of— on  wheat 65  31 

BoH,  tlie  flour t 109  49 

Bolting  or  sifting 106  47 

bran 78  35 

Brao,  composition  of  true 5  3 

composition  of  inner  layers  of 6  3 

illustration  of  structure  of 7  3 

removal  of  beard  and 61  27 

Bentz'smethod , 61  27 

duster 107  47 

proportion  of  flour  attached  to 108  48 

Bread,  flour  for  Vienna 129  50 

signification  of  the  word 164  75 


116  INDEX. 

Article.  Paf^e. 

Bread|  leavened  and  unleavened 165  76 

to  seoare  porosity  to  the 166  77 

why  Hangarian  flour  will  make  light 183  84 

why  barley,  rye,  and  oat  is  heavy 183  84 

Paris  wheat 193  88 

Danglish's  aerated 199  91 

phosphatic 200,231  91 

object  of  keeping — till  it  becomes  stale 209  94 

what  is  stale 210  94 

advantages  of  Vienna 223  100 

black — more  nutritions 235  110 

Meyer's  experiment  with  phosphatic 238,239  111 

.  advantages  of  phosphatic 241  112 

introduction  of  phosphatic — into  Enrope 242  112 

phosphatic— made  at  the  Vienna  bakery 243  112 

Brefeld's  results  of  research  upon  alcoholic  fermentation 181  K) 

Bachholz*s  cylinder-mills 132  61 

Cake,  leavened  and  unleavened 165  76 

Caseine,  vegetable  fibriue  and 21  9 

Cells,  necessity  of  preserving  gluten 117  54 

gluten— illustrated 146  69 

size  of  starch — grains  and  gluten 154  7:1 

sizeofyeast 169  78 

Blondeao's  views  of  yeast 170  7'< 

cavities  in  yeast 172  79 

effect  of  heat  on 173  79 

effect  of  solution  of  sugar  on 173  79 

having  cavities  convert  sugar  into  alcohol  and  carbonic  acid 175  ^) 

Cerealine 24  9 

Chemical  composition  of  the  berry 9  6 

ingredients  of  the  berry 16  8 

coDstituents  of  gluten 31  l*i 

examination  of  flour 161  75 

ChoBsat,  experiments  of  Magendie  and 234  109 

Climate,  effect  of — ^and  other  influences , 27  10 

nitrogen  affected  by 37  14 

of  Hungary 38  15 

Color,  redness  of— in  wheat 41  16 

Congress  of  millers  desirable 135  64 

Cooling 95  4*2 

IndiHpensable  in  low  milling 96  42 

Com,  nutritive  value  of  Indian 236  110 

Crumb,  test  for  phosphoric  acid  shows  it  everywhere  in  crust  and 206   .         93 

proportions  of  ingredients  in 212  IH) 

Crust,  changes  in  the 203  9*2 

test  for  phosphoric  acid  shows  it  everywhere  in — ^and  crumb 206  93 

use  of  steam  to  prevent  formation  of  thick 208  94 

proportion  of  ingredients  in : 212  IH) 

how  to  secure  loaves  of  large  size  with  thin 224  101 

Cylinder-mill,  the  porcelain 102  44 

Buchholz's 132  61 

Cylinder-milling,  methods  of 97  42 

illustration  of 96  42 

Daoglish's  aerated  bread 199  91 


INDEX.  117 

Article.  Page. 

Dempwolfi's  analysis 153  72 

iiiTestigadon  of  Hangarian  wheat  and  wheat-flonr  from 

Pesth  Walzmtthle 229  103 

Dextrine  and  sugar 20  9 

and  its  homologues - 32  13 

conTerslon  of  staroh  to 203  92 

Dirt,  removal  of 60  2T 

Diseases  of  wheat  .1.. .' 51  21 

Disintegrator,  the 104  46 

Doagb,  what  canses  it  to  *'  rnn". 160  74 

action  of  lime-water  in  improving  textnre  of 185  85 

room 219  9a 

preparation  of  «..^ 220  99 

how  to  make 227  103 

Buster,  the  bran 107  47 

Edges,  effect  of  sharpness  of  catting 80  36 

European  varieties 46  19 

Fehliug,  loss  of  water  as  determined  by 213  96 

Ferment,  what  is  a 178  82 

eobfltitutes  for 197  90 

Fermentation 167  77 

theoriesof 177  81 

alcoholic — dependent  on  dynamic  conditions 180  83 

effect  of 182  83 

lossdueto 215  96 

changes  produced  by— compared  with  those  produced  in 

the  phosphatic  process 240  111 

Fibrine,  vegetable — ^and  caseine 21  9 

Fife-wheat,  Minnesota 122  56 

process  of  milling 123  56 

Flour,  constitution  and  peculiarities  of. 79  36 

bolt,  the 109  49 

for  Vienna  bread 129  59 

southern 138  66 

characteristics  of 142,150  67 

Hangarian  prize 149  71 

composition  of  flour  No.  0 — and  A  grits 155  73 

comparison  of  low  and  high  milled 156  73 

mode  of  testing 156  74 

aromaof 159  74 

chemical  examination  of 161  75 

why  Hungarian — will  make  light  bread 183  84 

tartaric  acid  in  self-raising 198  91 

changes  of  flour  in  becoming  bread 201  92 

Bempwolff's  investigation  of  Hungarian  wheat  and  wheat  flour — 

from  the  Pesth  Walzmtthle 229  103 

Horsford's  analysis  of  priz6--of  Pesth  Walzmiihle 232  105 

Gallen,  St.,  mill 103  44 

Gluten 17,22  8 

percentage  in  various  flours 30  12 

its  chemical  constitution 31  12 

celhi  illustrated 146  69 

sizeof-cells 154  73 

changes  of  starch  and 202  92 


118 


INDEX. 


Article.  Pagei 

Grades,  proportion  of— yielded  by  high  and  half-high  milling 119  56 

by  numbers 127  59 

made  at  Prsgae  and  other  mills 130  60 

M^g^Moori^'s— of  product  of  grinding 196  *  90 

Grain,  the  several  coatings  of  the '. 8  5 

condition  of  phosphorus  in  the 33  13 

character  of  Hnngarian 42  16 

separation  of  light 55  22 

in  the  mill 93  41 

structure  of  edible 147  t>9 

effect  of  milling  on  the 148  70 

Liebig's  comparison  of  meats  with 233  109 

Grinding,  result  of  harvesting  and— rBanat  and  Australian  wheat 45  18 

finer  products  of i  76  35 

M^g&  Mouri^'s  grades  of  product  of 195  90 

Grits,  Vienna 67  31 

nnpurified 75  34 

purification  of .- 110  49 

composition  of  0  flour  and  A 155  73 

nature  and  cause  of 157  73 

Groats  of  pumpernickel,  nutritive  value  of 236  110 

Grooves,  arrangement  of 85  37 

use  of  the 86  38 

various  forms  of  the 89  40 

dimensions  adopted 91  40 

Harvesting,  result  of— and  grinding  Banat  and  Hungarian  wheat 45  18 

Hassall,  views  of 176  80 

Heat,  effect  on  cells 173  79 

Heating •, 88  39 

preventionof 48  20 

Horsford,  experimental  researches,  result  of 211  95 

analysis  of  prize  flour  of  Pesth  Walzmiihle 232  105 

Hnngarian  wheat 30  14 

comparison  of  Victoria  with — wheat 40  15 

character  of— grain 42  16 

tables  of  varieties  of— wheat '43  16 

hardiness  of— wheat 64  30 

products  of— high  milling 125*  57 

details  of— milling  process 126  57 

mills,  average  product  of 133  61 

prize  flour 149  71 

mill  industry 163  75 

why — flour  will  make  light  bread 183  84 

Dempwolft's  investiacation  of — wheat  and  wheat-flour  from 

Pesth  Walzmuhle 229  103 

Hungary,  climate  of 38  IS 

Impurities  of  wheat 52  21 

in  American  wheat 139  66 

Indian  com,  nutritive  value  of 236  110 

Ingredients,  source  of  mineral^of  flour 15  d 

proximate  chemical— of  the  berry ^  16  8 

in  crust  and  crumb,  proportion  of 212  96 

Jewell  Brothers' practice 141  67 

Jury  classification 71  33 

comparison  by  international 128  59 


INDEX.  119 

Artiole.       Page. 

Kftifler-semmel 1,218  1 

illustrations  of 222  100 

Lands,  arraDgement  of— and  grooves 85  37 

Liebig's  views 179  82 

Manassein  supports 179  82 

comparison  of  meats  with  grain 233  109 

Lime-water,  action  of— in  improving  textnre  of  dough 185  85 

Loaves,  advantage  to  consumers  of  rolls  rather  than 225  102 

MachineSfSmut 62  28 

Magendie,  experiments  of 234  109 

Manassein  supports  Liebig's  views 179  82 

Mautner,  press-yeast  of 187  86 

Method  of  thrashing 49  20 

Bentz's— of  removing  beard  and  bran 61  27 

older— of  milling 66  31 

Ignac  Paur's — of  milling 68  32 

American 137  65 

London  bakers' 196  90 

Meyer's  experiments  with  phosphatic  bread 238, 239  111 

Middlings  or  unpurified  grits 75  34 

Mill,  grain  in  the 93  41 

porcelain  cylinder 10^  44 

Saint  Gallon 103  44 

grades  made  at  Prague  and  other 130  60 

products  of  the  Prague 131  60 

Bnchholz  cylinder 132  61 

average  product  of  the  Hungarian 133  61, 

Hungarian — industry 163  75 

Millers,  a  congress  of— desirable 135  64 

Milling,  older  methods  of 66  31 

origin  of  high 67  31 

difference  between  high  and  low 70  32 

detailed  description  of  high 72  33 

character  of  high 74    *       34 

products  of  low 77  36 

cooling  indispensable  in  low 96  42 

method  of  cylinder 97  42 

illustration  of  cylinder 98  42 

advantages  of  cylinder 100  44 

advantages  of  high 116  54 

half-high 118  55 

processoflow 120  55 

processof  "Fife"  wheat 123  56 

high 124  56 

products  of  Hungarian  high 125  57 

details  of  Hungarian  process 126  57 

products  of  low 134  63 

effect  of— on  grains 148  70 

products  of 230  104 

Millstones 82  36 

the  Thilenius 92  40 

Minnesota  "Fife"  wheat 122  56 

Mitscherlich's  observations  on  growth  of  yeast-plant 171  78 


120  INDEX. 

Article.  Page. 

lloari^s,M^gd,  method 194  89 

gradinf^  of  products  of  grinding 195  90 

Nitrogen;  its  proportion  affected  by  climate 37  14 

phosphoric  acid  varies  with 39  15 

distribution  of 151  71 

Oats,  removal  of 54  22 

why  rye — and  barley  bread  is  heavy 183  84 

meal-porridge,  nutritive  value  of 236  110 

Oil 23  9 

Paris  wheat-bread 193  88 

Pasteur,  his  views 176  80 

different  yeast-plants  required  for  different  products 179  82 

Pastry,  leavened  and  unleavened 165  76 

Paur's,  Iguaz,  method  of  milling 68  32 

apparatus 69  32 

purifier Ill  50 

Pesth,  purifier  used  at 112  50 

Pesth  Walzmiihle,  Dempwolff^s  investigation  of  Hungariaa  wheat  and 

wheat  flour  from  the 229  103 

Pesth  Walzmlihie,  Hor^ford's  analysis  of  prize  flour  of 232  105 

Phosphates  and  sulphates 29  12 

indispensable  to  vital  tissue 237  111 

Phosphatic  bread 200,231  91 

Meyer's  experiment  with—bread 238,239  111 

changes  produced  by  fermentation  compared  with  those 

produced  in  the — ^process 240  111 

advantages  of— bread 241  112 

Phosphatic  bread  introduction  into  Europe 242  112 

made  at  Vienna  bakery 243  112 

Phosphoric  acid  varies  with  nitrogen 1 39  15 

test  for,  shows  it  everywhere  in  crust  and  crumb 206  93^ 

Phosphorus,  condition  of — in  the  grain 33  13 

Pile,  what  is  it?. 214  96 

Plant,  structure  of  the 47  19 

Porridge,  nutritive  value  of  oatmeal 236  110 

Porcelain  cylinder-mill ....« 102  44 

Prague,  grades  made  at— and  other  mills 130  60 

mill,  product  of 131  60 

Pressed-yeast,  the 187  86 

production  from  1846  to  1872 188  SQ 

preparation  of 189  87 

Pressure,  effect  of  blows  and — on  the  grain 65  31 

Products,  grades  of. 73  34 

Pumpernickel  of  Westphalia 192  8d 

nutritive  value  of  groats  of r....  236  110 

Purification 121,140  55 

Purifier  used  at  Pesth 112  50 

Keport,  scope  of  the 3  2 

Besearch,  result  of  Horsford's  experiments 211  95 

Rice  of  Indian  corn,  nutritive  value  of 236  110 

Bolls,  advantage  to  consumers  of— rather  than  bread 225  102 

Rye,  why  oat — and  barley  bread  is  heavy 183  84 

Bcourer 63  29 

Seeds,  separating  round 56  24 

separating  and  winnowing '.  53  22 

Sifting  and  bolting 106  47 


INDEX. 


121 


Article.  Page. 

milt-machine 62  28 

outhemfloar 138  66 

Starch - 18  9 

character  of  various — granules 145  68 

grains,  size  of 154  73 

changes  of— and  gluten 202  1)2 

conversion  of— to  dextrine 203  92 

Steam ,  uses  of— to  prevent  formation  of  thick  crust 208  94 

Structure  of  the  grannie 144  68 

of  edible  grains 147  69 

Sugar  and  dextrine 20  9 

Sulphates  and  phosphates 29  12 

Tartaric  acid  in  self-raising  flour 198  91 

Thilenius  millstone,  the 92  40 

United  States,  form  of  grooves  used  in 87  37 

Vegetable  albumen 19  9 

fibrine  and  casein e a 21  9 

VentUation 94  42 

Victorian,  comparison  of— with  Hungarian  wheat 40  15 

Vienna  bread,  manufacture  of 2  1 

grits 67  31 

•flour  for— bread 129  59 

bakery  processes 217  97 

advantages  of— bread 223  100 

can  we  have — bread  in  America 226  102 

bakery,  phosphatio  bread  made  at  the 243  112 

Water 25  9 

action  of  lime — in  improving  texture  of  dough 185  85 

loss  of— as  determined  by  von  Fehling 213  96 

Walzmtihle,  Wegmann's 101  44 

Pesth,  Dempwolffs  investigation  of  Hungarian  wheat  and 

wheat-flour  from 229  103 

Horsford's  analysis  of  prize  flour  from  Pesth . .  .*. 232  105 

Wegmann's  Walzmtthle 101  47 

Westphalian  pumpernickel 192  88 

Wheat,  description  of  the  grain  of 4  2 

Hungarian 36  14 

comparison  of  Victorian  with  Hungarian 40  16 

redness  of  color  in ;  its  causes 41  16 

table  of  varieties  of  Hungarian 43  16 

kinds  generally  sown 44  Ig 

European  varieties 46  l9 

diseases  and  enemies  of 51  21 

Minnesota  "Fife" 122  56 

Paris— bread 193  88 

DempwolflTs  investigation  of  Hungarian — and — flour  from  Pesth 

Walzmtthle 229  103 

Winnowing  and  separating 53  22 

Wiesner's  views  of  yeast-plant 176  80 

Yea«t-bread,  problem  of  a 166  86 

cell,  size  of  a 169  78 

Blondeau's  view  of  the 170  78 

cavities  of  the 172  79 

9  VB 


122  INDEX. 

Article.  rage. 

Yeast-plant,  the 168  77 

Mitscherlich^s  observatious  on  growth  of 171  78 

illustration  of  growth  of ; 175  B) 

different — ^requires  different  products 179  82 

pressed 187  ^) 

production  of— from  1846  to  1872 188  ^l> 

preparation  of 189  B7 

Zettler's  mode  of  preparation  of  pressed  yeast 190  H7 

O 


c. 


COMMEECIAL  FERTILIZERS. 


PETER    COLLIER. 


VIENNA  INTERNATIONAL  EXHIBITION,  1873. 


REPORT 


ON 


COMMERCIAL  FERTILIZERS 


BY 


I^ETEH    COLLIER,  Ph.  D., 

MKMBBR  OF  THB  SCtE.VTIFIC  COMMISSION  OF  TUB   UNITED  STATES. 


WASHINGTON: 

aOYESNMBNT   PBINTINQ   OFFIOB. 

1876. 


TABLE  OF  CONTENTS. 


CHAPTER  I. 


INTRODUCTION. 
Artide.  Page. 

1.  ConstitneDts  of  plant-food  and  whence  obtained 5 

2.  Esbaustion  of  soils /. 6 

3.  The  tchemoz^me  orblaok  soil  of  Russia 6 

4.  Exhaustion  never  complete 7 

5.  Potassinm  and  phosphorus 7 

6.  Nitrogen 7 


CHAPTER  II. 

COMMBBCIAL  FERTILIZERS. 

7.  Importance  of  phosphoric  acid 9 

S.  Annual  consumption  in  England  and  United  States 10 

9.  Commercial  fertilizers  at  Vienna  Exhibition 10 

10.  Classification  of  conlmercial  manures  on  exhibition 11 

11.  Increasing  demand  for  commercial  manures 14 

1*2.  Annual  importations  of  guano  into  England  from  1640  to  1861 14 

13.  Annual  Importations  of  fertilizers  into  England  from  1862  to  1873 15 

14.  Use  of  commercial  manures  in  the  United  States 15 


CHAPTER  HI. 

NATIVE  PHOSPHATES. 

15.  Coprolites  of  England 17 

16.  Sombrero  phosphate 18 

17.  Navassa  phosphate 18 

1"?.  St.  Martin's  phosphate 19 

19.  Pacific  Island  phosphates 19 

20.  French  phosphates 19 

21.  Spanish  phosphates 20 

22.  German  phosphates 20 

23.  Canadian  phosphates 20 

24.  South  Carolina  phosphates 20 

25.  Russian  phosphates 22 

26.  Analyses  of  Russian  phosphates "24 

27.  Analyses  of  various  phosphates 24 

2^.  Price  of  raw  phosphates 24 

29.  Price  of  Gorman  phosphates 25 

30.  Price  of  Spanish  phosphates 25 

31.  Price  of  French  phosphates 26 

;W.  Price  of  raw  phosphates  in  the  United  States 26 


4  TABLE  OF  CONTENTS. 

CHAPTER  IV. 

MARKET  VALUE  OF  FERTILIZERS. 
Art.  Page. 

33.  Price  of  German  superphosphates 31 

34.  Price  of  English  superphosphates 34 

35.  Price  per  pound  of  soluble  phosphoric  acid 35 

86.  Analyses  of  American  fertilizers 36 

37.  Average  composition  of  American  fertilizers 37 

38.  Commercial  valuation  of  American  fertilizers 38 

39.  Batio  of  price  to  value  in  American  fertilizers 39 

40.  Frauds  in  manufacture  and  sale  of  fertilizers 41 

41.  Prevention  of  frauds 4*2 

CHAPTER  V. 

NITROGENOUS  FERTILIZERS. 

42.  Peruvian  guano,  amount  consumed 44 

43.  Estimated  present  amount  of  Peruvian  guano 44 

44.  Variations  in  quality  of  Peruvian  guano... ^ 45 

45.  Steamed  bone-meal,  composition  and  prices 4G 

46.  Fish-scraps  and  fish-guano 47 

47.  Fish-scraps,  production  in  New  England 47 

48.  Prices  and  composition  of  fish-scraps  and  guano • 47 

49.  Chili  niter  or  soda  saltpeter ■ A^ 

50.  Ammonia  salts 4!^ 

51.  Price  of  sulphate  of  ammonia 49 

52.  New  process  for  recovering  ammonia  from  gas 49 

53.  Blaughter-house  refuse 49 

54.  Composition  and  prices  of  dried  blood .'•» 

CHAPTER  VI. 

POTASSIUM  FERTILIZERS. 

55.  Potash  from  wood-ashes 51 

56.  Annual  products  of  the  Stassfurt  deposits 51 

57.  Geological  character  of  the  Stassfurt  beds 5^ 

58.  Importance  of  potash  as  a  fertilizer 52 

59.  Composition  and  price  of  potash-salts  at  Stassfurt 53 

60.  Cost  per  pound  of  potash  in  various  salt-s 53 

61.  Composition  and  prices  of  Stassfurt  salts  in  United  States 53 

CHAPTER  VII. 

CHEMICAL  PRODUCTS  FROM  HOUSE  REFUSE  AND  SEWAGE. 

62.  Stanford's  patent  carbon  system r>5 

63.  Advantage  of  the  use  of  carbon 56 

64.  Chemical  products  obtained  from  excreta 5t> 

65.  Amount  of  present  w^aste  in  sewage ,"»<» 

66.  Utilization  of  sewage  by  irrigation  impracticable 59 

67.  Sanitary  considerations  relating  to  present  system ,  61 


^'J''*^ 


CHAPTER  I. 


INTRODUCTION. 

CONSTITUKNTS  OP  PLANT-FOOD  AND  WHRNCR  OBTAINED ;   EXHAUSTION  OF  SOILS  ;  ThE 
BLACK    SOIL    OF  RuSSIA ;    EXHAUSTION   NEVER    COMPLETE  ;  POTASSIUM  AND  PH08 

PHORUs;  Nitrogen. 

1.  Constituents  of  plant  food  and  whence  obtained. — During 
the  last  half  century  there  have  been  made  in  England,  Germany,  France, 
and  our  own  country,  careful  chemical  analyses,  amounting,  in  the  aggre* 
gate,  to  some  thousands  of  the  various  grasses,  grains,  roots,  and  fruits, 
the  development ^nd  culture  of  which  is  the  chief  concern  of  the  agricul- 
turist These  analyses  all  show  that  the  sources  of  supply  whence  the 
vegetable  world  derives  its  food  are  tbe  atmosphere  and  the  earth,  and 
that  though  receiving  but  comparatively  a  small  percentage  from  the 
earth,  (from  one  to  five  per  cent.,  as  a  general  thing,)  this  amount  is 
invariable,  within  narrow  limits,  and  indispensable.  These  analyses 
show,  also,  that  of  the  sixty-five  elements  composing  the  atmosphere, 
and  earth,  plants  select  for  their  food  but  a  small  number,  chief  among 
^hich  are  carbon,  oxygen,  hydrogen,  nitrogen,  calcium,  magnesium 9 
potassium,  sodium,  iron,  sulphur,  phosphorus,  silicon,  and  chlorine. 
Occasionally  certain  other  elements  are  found,  but  their  presence  in  the 
plant  appears  to  be  rather  accidental  than  necessary.  Of  the  list  above 
given,  the  first  four  mentioned  are  obtained  directly  or  indirectly  from 
the  atmosphere,  the  remainder  are  furnished  by  the  soil.  Moreover, 
these  analyses  still  further  show,  that  while  different  plants  vary  widely 
in  the  relative  amounts  of  the  various  elements  which  they  require  as 
food,  this  difference  is  in  amount  rather  than  in  kind,  since,  almost  with- 
out exception,  every  plant  known  requires  for  its  growth  each  of  the 
several  elements  given  in  the  above  list ;  but  it  is  also  noteworthy  that 
certain  families  of  plants,  allied  to  each  other  more  or  less  closely,  resem- 
ble each  other  in  the  food  necessary  to  their  growth  ;  c.  <;.,  the  cereals, 
as  a  class,  require  large  amounts  of  phosphorus  and  potassium ;  the 
clovers,  large  amounts  of  potassium  and  calcium  ;  the  root-crops,  large 
amounts  of  potassium. 

Numerous  experiments  have  been  made  with  soils  artificially  pre- 
pared, in  which  there  existed  no  food  available  to  the  plant  other  than  it 
might  derive  from  pure  water  and  the  atmosphere,  and  in  every  case  it 
has  been  found  that,  as  soon  as  the  growing  plant  bad  exhausted  the 
geauty  supply  of  nutriment  stored  up  in  the  seed,  it  has  withered  and 
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died.  Similar  experiments  have  been  tried  where  the  plants  have  beeii 
supplied  with  such  food  as  analyses  have  shown  them  to  need,  and  such 
plants  have  grown  and  perfected  their  seed. 

Obviously,  from  the  above  experiments,  the  conclusion  is  inevitable, 
that  plants  resemble  animals  in  this,  that  they  demand  certain  supplies 
of  food  for  their  development;  and  it  is  also  true  that  since  the  various 
kinds  of  food  adapted  to  plant-life  are  simpler  in  their  composition,  being 
derived  from  the  mineral  compounds  present  in  the  earth  and  atmos- 
phere, the  plant  has  not  that  wide  and  almost  unlimited  choice  of  food, 
which  is  presented  to  the  animal,  whose  food,  unlike  that  of  the  plant, 
belongs  to  organic  and  more  complex  compounds,  many  of  which, 
though  widely  dififerent  in  physical  character,  are  very  closely  related 
in  chemical  composition,  and  capable,  the  one  or  the  other  alike,  of 
giving  to  the  animal  organization  those  proximate  constituents  neces- 
sary to  its  growth  and  perfection. 

If  now  we  examine  the  earth,  whence  the  supplies  of  plant-food  are 
primarily  derived,  we  shall  find  that  those  elements  taken  from  it  by 
the  plant  differ  very  widely  in  their  comparative  abundance,  and  that 
while  two  or  three  of  them  make  up  the  greater  part  of  most  soils,  some 
others  are  present  in  but  small  quantity,  while  others  still  constitute 
but  a  very  small  fraction  of  a  per  cent,  of  the  total  amount.  And  yet 
so  small  is  the  absolute  amount  actually  needed  by  the  plant,  and  with 
such  marvelous  success  are  the  roots  adapted  to  search  out  and  assim- 
ilate these  scanty  supplies,  that  the  plant  ordinarily  thrives  well  when 
placed  upon  virgin  soil. 

2.  Exhaustion  of  soils. — But,  if  successive  crops  are  removed 
from  the  soil,  without  any  return  of  these  mineral  matters  which  are 
necessarily  carried  off  in  them,  there  generally,  if  not  invariably,  comes 
a  time  when  a  marked  decrease  in  the  annual  harvest  is  seen,  which 
decrease  continues  until  it  reaches  a  point  at  which  it  steadily  remains, 
with  no  further  perceptible  change  in  either  direction.  If  now  we  con- 
sider the  process  of  formation  through  which  our  soils  have  passed,  we 
shall  see  that  those  supplies  of  mineral  food  have  been  derived  from 
the  gradual  disintegration  and  decay  of  the  rocks,  which  are  themselves 
composed  of  these  very  mineral  constituents,  and  that  this  decay  and 
disintegration  is  constantly  going  on  in  the  soil,  thus  adding  successive 
supplies  of  food  to  growing  plants.  Adding  it  in  this,  that  though 
present  in  the  soil  before,  it  was,  as  it  were,  locked  up  in  chemical  com- 
pounds and  mechanical  conditions  which  rendered  it  unavailable  to  the 
plant.  Decay,  then,  and  disintegration  result  in  breaking  up  these 
chemical  compounds  into  simple  ones,  and  overcoming  these  mechanical 
conditions  by  pulverization,  so,  as  it  were,  to  unlock  these  supplies  and 
furnish  them  to  the  growing  plant. 

3.  The  TcHEENOzfcMB  or  black  soil  of  Southern  Russia, — 
The  importance  of  this  last  consideration — the  physical  condition  of 
soils—is  clearly  set  forth  by  Professor  Ilyenkow,  of  the  Academy  of 
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Agriculture  and  Forestry,  at  P^trovsky,  near  Moscow,  in  an  exhaustive 
treatise  upon  tehernozdme,  or  the  black  soil  of  the  prairies  and  steppes 
of  Southern  Eussia.  This  soil  covers  an  area  of  not  less  than  95,000,000 
hectares,  about  236,000,000  acres,  and  constitutes  the  garden  of  Russia? 
yielding  not  less  than  seven-tenths  of  all  the  grain  produced  in  Euro- 
pean Russia,  and  giving  support  and  employment  to  more  than  22,000,- 
000  inhabitants,  wholly  engaged  in  agricultural  industry.  In  conclusion 
he  remarks :  "  This  rapid  examination  of  the  chemical  composition  of 
the  tehemozime^  permits  me,  it  appears,  to  draw  this  general  conclusion, 
that  the  superiority  of  this  soil  of  ours  consists  not  in  this,  that  the 
tchemozime  contains  a  greater  quantity  of  those  constituents  necessary 
to  the  development  of  plants  than  other  soils,  but  in  this,  that  these 
constituents  are  found  present  in  a  state  of  greater  subdivision,  that 
they  are  more  equally  distributed  through  the  soil,  and  that  they  pos- 
sess a  more  complete  chemical  preparation  for  their  assimilation  by  the 
roots  of  plants.  Also,  that  the  conditions  of  moisture,  heat,  and  light 
being  satisfactory,  the  rootlets  of  plaqts  as  they  are  developed  find 
everywhere  in  the  tchernozd)ne  nutritious  food  in  a  condition  favorable 
for  absorption.  Also,  that  the  quantity  of  nutritive  elements  contained 
in  other  soils  do  not  produce  the  same  results,  because  that  these  ele- 
ments, though  present,  are  not  sufficiently  elaborated,  are  not  in  that 
condition  that  they  present  themselves  readily  to  the  absorbing  action 
of  the  roots,  are  not  in  that  condition  of  disintegration  and  equal  dis- 
tribution throughout  the  soil  that  the  rootlets  of  plants  are  able  to  reach 
them.  The  Russian  proverb,  '  One  cannot  distviguish  the  generous  froni 
the  rieh^  may  be  most  appropriately  applied  to  our  tchernozeme.  It 
appears  rich  because  it  is  generous," 

If  now  the  natural  changes  going  Oh  Ih  the  soil  ai*e  sufficient  to  lib- 
erate annually  from  these  InsolublifttJOmpoundsas  much  of  those  mineral 
constituents  as  the  crop  removes,  it  is  clear  that,  praetically>  exhaustiom 
could  never  result.  In  practice  it  is,  however,  found,  almost  invariably^ 
that  exhaustion  is  soon  effected  of  one  or  another  of  tke  necessary  eon- 
Btituents,  and  which  one  is  soonest  exhausted  depenfis,  first,  upon  the* 
amount  present  in  the  soil  and  annually  liberated^j^^nd,  second,  apo»  the 
kind  of  crop  grown ;  since,  as  we  have  seen,  the  demand  made  upon  the 
soil  for  food  dlfifers  with  the  crop,  certain  t5ro|^B  requiring  large  ainoanta 
relatively  of  one  constituent,  and  other  'c^ops  large  amounts  relatively 
of  flonm  other. 

Aaothei;  important  t^sult  of  agritsutttoral  investigation  to  be  observed 
is^  that  since  the  plant  derivtas  all  its  food  through  thcjrootSy  it  is  capable 
<>nly  Of  taking  ttp  into  its  clr(?ol«ition  and  assimilating  such  food  as 
Ciists  in  solution.  Mineinal  food,  then,  to  be  available  to  the  plant 
must  exist  either  in  soltttion  ofrin  a  soluble  condition. 

4.  EXH JLtTBTlON  NEV^B  <?OMPLETE.— It  foUows,  then,  that  exhaustion 
is  rarelyi  if  ever,  general,  bat  is  due  to  the  removal  of  one  or  another 
of  those  constituents  necessary  to  the  growtli  of  the  plant;  and  absurd 
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as  would  be  the  practice  of  a  physician  who  with  a  single  remedy  woald 
hope  to  alleviate  all  manner  of  disease,  so  is  it  to  hope  that  exhaustion 
of  the  soil  is  to  be  cured  by  the  application  of  any  special  fertilizer. 
.  5.  Potassium  and  phosphorus. — ^The  analyses  of  various  agricul- 
tural products  already  referred  to  have  shown,  that  among  the  mineral 
constituents  taken  up  as  food  by  the  plant  there  are  only  two  which  are 
likely  to  be  exhausted ;  since  these  two  are  present,  generally,  not  only 
in  small  quantity  in  the  soil,  but  are  taken  up  relatively  in  large 
quantity  by  the  plants.  These  two  are  potassium  and  phosphorus,  and 
obviously  the  only  way  to  replace  these  elements  when  deficient  is  by 
adding  to  the  soil  compounds  containing  these  elements. 

6.  !NiTBoaEN. — Of  those  constituents  necessary  to  the  plant  which 
are  derived  from  the  atmosphere,  it  is  generally  believed  that  there  is 
furnished  to  the  plant  an  abundant  supply  at  all  times,  with  the  excep- 
tion alone  of  nitrogen. 
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The  demand  for  these  three  constituents  for  plant-food,  potassium, 
phosphorus,  and  nitrogen,  for  something  which  may  bring  back  once 
more  the  bountiful  crops  of  the  past,  has  created  the  business  of  the 
manufacture  and  sale  of  commercial  fertilizers.  That  the  return  of 
these  elements  to  the  soil  is  indispensable  to  continued  fertility  in  the 
vast  majority  of  cases  may  be  regarded  as  settled,  since  in  one  way  or 
another  this  is  done  in  every  agricultural  section  of  the  world,  and  it  is 
also  beyond  question  that  in  those  countries  where  the  use  of  fertilizers 
has  been  most  extensive,  there  we  find  the  greatest  increase  in  agricul- 
tural productions. 

7.  Importance  op  phosphoric  Acid. — The  cereal  crop  of  Great  Brit- 
ain annually  removes  about  92,000  tons  of  phosphoric  acid  from  her  soil, 
while,  to  replace  this,  there  is  an  annual  sale  of  superphosphates  amount- 
ing to  250,000  tons.  If  now  we  estimate  the  average  content  of  phos- 
phoric acid  at  12  per  cent.,  and  it  is  doubtless  somewhat  above  that,  we 
have  an  aggregate  of  30,000  tons  of  phosphoric  acid,  or  about  one-third 
the  amount  required  by  the  crop.  It  must  also  be  remembered  that  Eng- 
land is  a  great  importer  of  cereals,  the  amount  equaling  one-third  of  her 
own  production,  and  the  phosphoric  acid  of  which  imported  cereals  is 
estimated  at  31,200  tons  annually ;  and  it  is  by  the  consumption  of  these 
enormous  foreign  supplies,  and  the  careful  preservation  of  all  raanurial 
substances,  and  their  application  to  the  soil,  that  this  annual  loss  to  her 
soil  is  not  only  made  good,  but  that,  in  fact,  the  productiveness  of  Eng- 
lish farms  has  very  greatly  increased  during  the  past  quarter  of  a  cen- 
tury. In  the  above  calculations  no  account  has  been  made  of  those 
constant  additions  made  available  in  the  soil  of  Great  Britain  by  disinte- 
gration, nor  of  the  enormous  quantities  of  guano,  ground  bones,  and  other 
fertilizers,  rich  in  phosphoric  acid,  to  which  reference  will  be  soon  made. 

For  the  purpose  of  comparison  the  following  table  has  been  prepared 
from  the  latest  census-returns,  from  which  the  immense  agricultural 
importance  of  this  one  constituent  of  plant-food  may  be  seen : 
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Coantries. 

Cereala. 

Mineral  mat* 
ter,  tons. 

o  C 

Bashels. 

Tods. 

• 

Great  Britain 

355, 000, 000 
1, 360, 000, 000 

10, 65S.  000 
35,580,000 

296,000 
065,000 

92.000 

Uuited  States 

4r72,000 

8.  From  the  above  table  it  will  be  seen  that  the  cereal  crop  of  the 
United  States  annually  removes  from  our  soil  665,000  tons  of  mineral 
matters,  containing  272,000  tons  of  phosphoric  acid.  Were  our  agri- 
culture carried  to  as  high  a  level  as  is  that  of  England,  we  should  return 
to  our  grain-lands  annually  about  740,000  tons  of  superphosphates  of  a 
grade  far  better  than  most  of  those  in  our  markets  at  present,  and  in- 
crease proportionately  our  use  of  all  other  phosphatic  mauures. 

In  the  above  table  it  will  be  observed  that  the  ratios  between  the 
total  number  of  bushels,  the  total  weight,  and  the  total  mineral  matter 
of  the  cereals  of  the  United  States  and  Great  Britain  vary  greatly. 
This  apparent  error  is  due  to  the  enormous  crop  of  Indian  corn  raised 
in  the  United  States,  (over  760,000,000  bushels,)  the  percentage  of  min- 
eral matter  in  which  is  about  three-fourths  that  contained  in  other 
cereals. 

9.  COMMEBCIAL  MANURES  AT  THE  VIENNA  EXHIBITION.— The  exhi- 
bition of  commercial  manures  at  the  Vienna  Exhibition  of  1873  was 
quite  extensive  and  both  interesting  and  instructive,  showing,  as  it  did, 
most  conclusively,  the  general  interest  felt  in  this  important  matter,  an 
interest,  as  manifested  by  the  number  and  character  of  the  exhibits, 
nearly  in  proportion  to  the  material  progress  of  the  different  nations 
represented,  and  affording  an  approximate  standard  by  which  to  judge 
of  their  relative  position  in  the  development  of  the  art  and  science  ot 
agriculture. 

The  arrangement  of  articles  for  exhibition  was  such,  however,  as  ab- 
solutely to  preclude  any  possible  chance  of  comparison,  more  especially 
of  the  products  of  the  various  nations  represented,  and  such  also  as  to 
render  the  labor  ot  searching  out  the  various  articles  grouped  under 
one  head  wearisome  not  only,  but  often  practically  impossible,  for  not 
only  were  different  nations  assigned  distinct  quarters  in  the  extensive 
buildings,  but  not  unfrequently  demands  for  additional  space  had  caused 
them  to  overflow  into  courts,  annexes,  or  separate  buildings,  so  tbat 
the  difficulties,  well-nigh  insurmountable  to  the  juryman  and  reporter 
who  sought  faithfully  to  perform  his  work,  which  even  the  original  plan 
involved,  were  often  multiplied  many  fold. 

Owing  also  to  the  various  articles  on  exhibition  which  would  properly 
fall  under  consideration  in  the  treatment  of  this  subject,  it  became 
necessary  to  examine  a  multitude  of  things  arranged  under  different 
sections  of  several  different  groups.  They  were,  however,  chiefly  In- 
eluded  under  the  following  groups  : 
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Groap  I,  Mining. 

Groap  II,  Agricultare. 

Group  III,  Ghemical  products ;  and 

Section  IV,  of  the  additional  exhibitions,  which  was  entitled  "  Waste 
Materials  and  Their  Prodacts." 

Bot-still  another  and  more  serious  difficulty  presented  itself  in  the 
fact  that,  so  soon  as  the  inspection  of  the  jurymen  had  ended,  one  could 
rarely,  if  ever,  except  by  special  arrangement,  find  any  one  in  charge  of 
the  various  collections  from  whom  an^'  reliable  information  could  be 
obtained,  although  every  courtesy  was  shown  by  the  officials  of  the 
Aastrian  government,  and  every  facility  extended  in  their  power,  to 
render  the  work  of  examination  complete  and  satisfactory. 

The  details  of  this  report  are  chiefly  obtained  from  printed  circulars 
of  information  and  explanation  accompanying  many  of  the  exhibits, 
and  from  replies  received  to  a  circular-letter  addressed  to  the  various 
individuals  or  corporate  exhibitors,  requesting  information  to  be  embod- 
ied in  such  report,  to  which  circular  numerous  full  and  satisfactory 
responses  were  given. 

10.  Classification  op  oommeeoial  manures  on  exhibition.— 
The  total  number  of  exhibitors  under  the  several  heads  comprised 
in  the  subject  of  this  report  was  178,  representing  22  nationalities,  and 
^ving  a  total  of  240  groups  of  various  matters,  as  phosphorites,  guanos, 
superphosphates,  &c.,  upon  exhibition. 

The  following  tables  will  show  the  classification  of  the  various  sub- 
stances on  exhibition  under  these  several  heads,  and  their  relative  pro- 
portions,  as  mentioned  in  the  official  catalogue : 

Exhibits. 

Artificial  manures 103 

Bone  meal  or  flour 32 

Superphosphates 27 

Phosphorites 21 

Guanos    16 

Potash  salts 11 

Dried  blood 5 

Sulphate  of  ammonia 5 

Fish-raauure 5 

Ammoniated  phosphates 5 

Ammonia  salts 2 

Manures  from  waste  products 4 

Under  the  name  of  artificial  manures  were,  as  will  be  seen,  a  large 
naoiber  of  exhibits,  which  a  more  accurate  classificiation  would  have 
distributed  chiefly  among  the  other  more  specific  designations  given 
above,  bat  many  of  them  also  were  fertilizers,  interesting  as  illustrating 
the  utilization  of  some  hitherto  waste  product  of  the  slaughter-house, 
the  manufactory,  or  the  town,  and,  although  grouped  together  under 
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this  comprehensive  title,  they  constituted  one  of  the  most  interesting 
groups  of  the  entire  Exhibition,  giving  additional  evidence  of  the  aid 
which  science  is  extending  to  the  arts  in  thus  reclaiming  and  convert- 
ing into  valuable  products  what  have  long  been  counted  as  utterly  waste 
and  often  offensive  accumulations. 

Under  each  exhibit  also  many  individual  specimens  were  shown,  so 
that  the  aggregate  number  of  objects  properly  included  under  the 
above  heads,  and  presented  to  the  eye  of  the  observer,  were  many 
thousands.  Of  course,  to  carry  about  from  day  to  day,  for  the  purpose 
of  comparison,  this  vast  accumulation,  was  practically  impossible,  so 
that  reliance  is  placed  chiefly  upon  the  deliberate  written  statements  of 
manufacturers,  dealers,  and  exhibitors,  or  upon  the  published  circulars 
and  price-lists,  rather  than  upon  the  doubtful  recollections  of  a  neces- 
sarily hasty  survey. 

The  number  of  exhibits  by  the  several  countries  were  as  follows: 


Germany    100 

Austro-Hungary    - 32 

Italy 15 

liussia 14 

Spain , 11 

Sweden 11 

Great  Britain 9 

France 9 

Norway 8 

Belgium 6 


China 5 

Denmark 4 

Uruguay 3 

United  States 3 

Holland 2 

Japan 2 

British  India 1 

Oape  Good  Hope 1 

Egypt 1 

Switzerland  1 


The  following  chart  will  illustrate  the  variety  of  fertilizing  materials 
made  use  of  in  the  several  countries,  as  shown  by  the  exhibits  made, 
though  doubtless  through  oversight  and  neglect  on  the  part  of  many 
governments  taking  part  in  the  Exhibition,  or  through  lack  of  enter- 
prise or  appreciation  of  the  extreme  importance  of  this  subject  on  the 
part  of  many  others,  it  would  be  quite  erroneous  to  judge  wholly  of  the 
relative  development  of  this  industry,  or  of  the  progress  of. scientific 
agriculture,  from  the  number  and  character  of  the  various  exhibits  made 
by  the  different  governments.  This  is  perhaps  more  especially  true  of 
England,  France,  and  the  United  States,  in  which  countries  the  manu- 
facture and  use  of  commercial  manures  has  been  or  is  being  developed 
to  an  enormous  extent,  wholly  disproportionate  to  the  apparently  mea- 
ger exhibition  made  of  these  products  as  shown  by  the  table. 

On  the  part  of  Great  Britain,  however,  this  apparent  deficiencj'  was 
quite  unreal,  since  no  exhibits  more  fully  illustrated  the  magnitude  to 
which,  during  the  past  twenty-five  years,  this  department  has  grown 
than  did  those  of  Edward  Packard  &  Co.,  of  Ipswich,  James  Gibbs  & 
Co.,  of  London,  and  the  London  Manure  Company.  Indeed,  a  complete 
report  of  the  magnificent  display  made  by  the  first-mentioned  exhibitors, 
E.  Packard  &  Co.,  would  amply  sufi&ce  to  illustrate  the  entire  subject- 
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matter  of  this  report  in  nearly  all  of  its  varied  details.  This  company 
claim  to  have  the  largest  phosphate- mills  in  the  world,  and  employ  in 
the  several  departments  of  labor  connected  with  their  immense  establish- 
ment more  than  3,000  workmen,  distributed  as  follows :  in  France,  1,000 ; 
in  Germany,  500;  in  Norway,  100  5  and  in  England,  1,500.  Their  prod- 
ucts are  chiefly  exported  to  Norway,  Sweden,  Bnssia,  Spain,  Denmark, 
Germany,  France,  Mauritius,  Ceylon,  and  the  East  and  West  Indies. 

In  their  elaborate  exhibition  were  gathered  together  systematically- 
arranged  suits  of  phosphates,  coprolites,  and  fossil-bones,  collected  from 
almost  every  known  locality  of  the  world,  and  from  which  the  various 
fertilizers  are  prepared ;  large  collections  of  all  the  numerous  specimens 
of  fossil-remains  associated  with  these  various  phosphatic  deposits  in 
the  several  countries,  and  doubtless  intimately  related  to  these  deposits 
and  their  formation;  large  photographic  illustrations  of  the  various 
works  which  this  company  have  established  at  Ipswich,  Bramford,  Gam- 
bridge,  Wetzler,  Montauban,  giving  one  an  accurate  idea  of  the  details 
of  their  extended  manufacturing  and  mining  operations;  and,  finally  a 
working  model  of  one  of  their  mills,  showing  the  various  machines  for 
grinding  and  crushing  the  rock,  tlie  mixers  and  disintegrators,  and  all 
the  elaborate  apparatus  of  a  thoroughly-appointed  manufactory,  with  a 
full  array  of  samples  representing  the  various  products  of  their  manufact- 
ure ;  an  exhibition,  in-  short,  alike  interesting  and  instructive  to  the 
geological  student  or  scientific  agriculturist.  It  was,  indeed,  this  firm 
who  first  made  practical  use  of  the  coprolites  of  Suffolk  in  the  manufact- 
ure of  superphosphates. 
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By  refereuce  to  the  table  above,  it  will  be  seen  how  large  a  proportion 
are  placed  under  the  head  of  artificial  manures,  due  in  very  many  cases 
to  improper  classification  ;  but  this  group  incladed  also  a  large  variety 
of  the  so-called  special  fertilizers,  prepared  and  consumed  in  certain 
localities  for  special  crops,  and  adapted  rather  for  the  peculiarities  of  the 
particular  crop  and  soil,  than  for  general  application.  Those  only  will 
receive  special  attention  in  the  report  which  are  of  general  value 
agriculturally,  or  which  represent  peculiarities  in  their  manufacture,  or 
are  interesting  and  valuable  as  illustrating  the  economical  utilization 
of  some  waste  material,  so  as  to  render  their  production  a  matter  of 
general  interest  and  application. 

11.  Increasing  demand  for  commercial  MANUR£S.->Beference  has 
been  already  made  to  the  enormous  extent  to  which  the  trade  in  com* 
mercial  manures  has  been  developed,  but  few  probably,  who  have  not 
had  their  attention  directed  to  statistical  information  concerning  this 
matter,  will  not  be  startled  at  the  astounding  proportions  to  which  this 
business  has  be«n  carried. 

It  should  be  remembered  4)hat  it  is  during  the  past  thirty-three 
years  that  the  manufacture  and  sale  of  commercial  fertalizers  has 
been  developed,  since  it  was  only  in  •1840  that,  at  the  suggestion  of 
Liebig,  who  wrote  that  ^^  guano  contains  not  only  the  mineral  elements 
which  a  soil  must  possess  to  produce  corn,  but  also  ammonia,  an 
indispensable  element  of  food,  which  serves  to  quicken  their  action  and 
shorten  the  time  required  for  their  assimilation,''  in  the  same  year  that 
this  same  eminent  authority  suggested  the  manufacture  of  superphos- 
phates by  the  use  of  sulphuric  acid,  a  process  which  two  years  later 
was  in  England  patented  by  J.  B.  Lawes.  In  1840  there  were  imported 
into  England  20  casks,  followed  in  1841  by  an  importation  of  2,881  tons 
of  guano,  and  from  that  time  forward  the  importations  have  been  as 
follows: 


12.  Annual  importations  of  guano  into  great  Britain. 


TODR. 

1842 20,398 

1843 30,002 

1844.. 104,251 

1845 283,300 

1846 89,203 

1847^ 82,392 

1848 71,414 

1849 83,438 

1850 ...  116,925 

1851 243, 014 


Tons. 

1852 129,880 

1853 123,166 

1854 235,111 

1855 305,061 

1856 200, 0(K) 

1857 288,362 

1858 : 353,541 

1859 84,122 

1860 141,435 

1861 152,961 


The  above  statistics,  which  show  an  aggregate  importation  for  the  first 
twenty  years  of  3,137,985  tons,  represent  but  a  part  only  of  this  vast 
interest,  for  it  must  be  remembered  that  along  with  this  immense 
Importation  of  gnauos,  marked  as  will  be  seen  by  four  seasons  of  great 
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flactuation^  there  has  been  growing  op  all  along,  and  contemporaneous 
with  ity  an  enormous  and  very  steadily  increasing  demand  for  other 
fertilizing  materials,  as  bones,  fish-pomace,  coprolites,  apatites,  gypsum, 
soda-niter,  potash  salts,  ashes,  &c.,  while  at  the  same  time,  the  maunfac- 
tare  and  sale  of  superphosphates  has  developed  to  such  an  extent  as  to 
have  been  estimated  to  reach  an  annual  aggregate  of  250,000  tons. 

Through  the  courtesy  of  the  statistical  and  commercial  department 
of  the  Board  of  Trade  of  Great  Britain,  I  am  enabled  to  give  a  table  of 
statistics,  officially  indorsed,  representing  the  quantities  and  values  of 
bones,  guanos,  and  unennmerated  manurial  substances  imported  into 
Great  Britain  in  each  of  the  last  ten  years  ending  with  1872,  together 
with  the  average  prices  thereof,  by  which  the  table  above  given  will  be 
fully  supplemented,  as  also  giving  the  amount  of  money  involved  in 
this  rapidly  growing  department  of  trade. 


13.  Quantities  and  value  of  bones,  guano,  and  manures  ut^enu- 
merated,  imported  into  the  uni  ted  kingdom  in  each  op  the 
last  ten  years,  and  average  prices  thereof. 


• 

Boneii  of  animals  aqd  fish 
for  manure  ooly. 

Guano. 

Unenumerated. 

Years. 

Quantity. 

Value. 

Average 
price. 

Quantity . 

Tons. 
233,574 
131,358 
237.393 
135,  697 
192.308 
182, 343 
210.010 
280,311 
178,  808 
118,704 

Value. 

£ 
2,658,856 
1,  457, 088 
2,675,095 

1,  439, 679 
2, 109,  506 
2. 039,  478 

2,  640. 983 

3,  476,  680 
1,  986,  986 
1, 201, 042 

Average 

price  of 

Peruvian. 

QnanUty. 

Value. 

I-«^3 

Tons. 

65,404 

60,828 

65,642 

72,878 

73,262 

70,  546 

90,604 

92,032 

92,878 

97,  644 

&            £   s.  d. 
348,425       -S    fi    7 

£   s.d. 
12    8  3 
12    0  0 
12    0  0 
12    0  0 
12    0  0 
12    3  0 
12  19  0 
.  13    6  0 

Tons. 

3,790 

6.614 

8,025 

5,182 

1,978 

2,356 

5,826 

22,500 

80,264 

131  936 

£ 

17,465 
74,466 
49,598 
28,674 
12,208 

9,378 

l-»i4 

l-'O 

345,  369 
362,624 
356,853 
368,981 
381,618 
546,645 
591,701 
596,266 
642,  813 

5  13    7 
5  10    6 

4  17  11 

5  0    9 

5  8    2 

6  10 
6    9    0 
6    8    5 
6  11    8 

i-ij 

Ir*:: 

>'■•'. 

18,454 
73,983 

Ki 

276.949 

1-T:i.. 

420, 739 

An  examination  of  the  above  table  shows,  during  the  past  ten  years, 
a  steady  increase  in  the  amount  of  bones  imported,  along  with  a  stead- 
ily advancing  price  per  ton,*  on  the  other  hand,  although  the  amount 
of  guano  imported  is  very  great,  it  shows  very  great  fluctuations,  and 
(luring  the  past  four  years  has  fallen  off  greatly.  ' 

The  colamu  giving  the  unenumerated  manurial  materials  is  interest- 
ing, as  showing,  by  its  very  rapid  increase  during  the  past  few  years,  a 
^^u(•cessful  search  after  new  supplies  from  sources  which,  but  for  this 
great  demand,  would  have  remained  undiscovered. 

14.  Use  of  cjommeroial  manures  in  the  United  States. — In 
the  United  States  the  introduction  of  commercial  manures  was  much 
later,  and  their  use  has  been  chiefly  confined  to  New  England  and  the 
States  of  the  Atlantic  seaboard,  but  even  here  the  annual  consumption 
lias  been  estimated  to  reach  over  100,000  tons  of  superphosphates  alone. 
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(an  estimate,  doubtless,  far  too  low,)  and  the  quantity  is  very  rapidly 
increasing. 

• 

Prof.  S.  W.  Johnson,  in  his  report  upon  the  Agricultural  Experiment 
Stations  of  Enroi>e,  states  that  single  towns  in  his  State  (Connecticut) 
expend  annually  $30,000  to  $50,000  for  guano,  superphosphates,  &c., 
besides  using  large  quantities  of  home  supplies. 

Hon.  Thomas  P.  Jones,  commissioner  of  agriculture  of  the  State  of 
Georgia,  in  a  circular,  has  tabulated  the  results  of  the  analyses  of  one 
hundred  and  ttcelve  brands  of  fertilizers  sold  in  that  State.  During  the 
season  ending  May  1, 1875,  he  states  that  48,648  tons  of  these  various 
compounds  were  sold  in  Georgia,  at  an  average  of  $51  per  ton,  and 
amounting  to  $2,481,048. 

That  this  rapid  growth  in  the  use  of  commercial  manures  is  justified 
by  experience  in  Great  Britain,  on  the  continent,  and  in  our  own 
country,  there  can  be  no  doubt,  since  in  numberless  instances  lands 
long  since  exhausted  by  continued  cropping  have,  by  their  judicious 
use,  been  brought  once  more  to  their  original  fertility,  while  many  fields 
giving  scant  returns  to  the  agriculturist  have  been  made  to  produce 
unprecedented  crops. 

Hon.  S.  L.  Goodale,  late  secretary  of  the  Maine  Board  of  Agriculture, 
and  himself  engaged  in  the  manufacture  of  superphosphates,  in  a  lecture 
upon  this  subject,  has  stated  the  case  most  clearly  in  these  words : 

"Now  consider  that  the  trade  in  commercial  manures  has  grown  to 
its  present  magnitude  under  the  patronage  of  farmers  alone;  that  these 
large  amounts  are  bought,  and  used,  and  paid  for  by  a  cLoss  of  men  who 
are  habitually  cautious  about  introducing  new  ways  into  their  practice, 
averse  to  parting  with  money  except  for  value  received,  and  are  as 
capable  as  any  other  class  of  judging  whether  they  get  money's  worth 
for  money.  I  do  not  say  that  a  farmer  may  not  be  cheated  as  easily  as 
another  man  for  once,  but  to  believe  that  farmers,  as  a  class,  for  a 
series  of  years  will  continue  to  pay  out  money  in  sums  larger  and  larger 
every  year  for  what  does  not  give  satisfaction,  I  can  no  more  believe 
than  that  five  and  five  are  equal  to  fort^'.  Do  not  the  facts  rather  prove 
that  so  much  of  this  as  has  been  skillfully  and  honestly  manufactured 
must  have  been  very  good  and  very  profitable  at  the  price  it  bore ! 
How  else,  by  any  possibility,  could  the  trade  be  sustained,  and  ei^bibit 
a  steady  growth  under  the  accumulated  odium  of  all  the  frauds  con- 
nected with  it?" 
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Of  the  natural  phosphates,  the  raw  material  which,  manufactared,  has 
served  to  supply  the  enormous  demand  for  commercial  manures,  the 
exhibition  was  very  complete  and  satisfactory,  every  known  locality  in 
the  world,  from  which  these  products  are  obtained  in  any  quantity,  be- 
ing represented  ^  coprolites  from  Suffolk,  Cambridge,  Buckingham,  and 
Bedford  Counties,  in  England ;  rock  guanos^  from  Sombrero,  Navassa, 
and  other  deposits  of  the  West  Indies ;  phosphorites  from  France,  Spain, 
Germany,  Upper  Canada,  and  South  Carolina.  The  characteristics  of 
these  several  varieties  are  such  as  to  enable  one  easily  to  distinguish  be- 
tween them,  and  their  mode  of  occurrence  geologically  is  such  as  to 
render  it  extremely  probable  that  in  most  cases  they  represent  the  or- 
ganic life  of  the  period  during  which  the  rocks  containing  these  deposits 
were  being  formed. 

15.  Coprolites  of  England. — ^The  coprolites  or  fossil  exuviae  of 
extinct  reptiles  are  found  principally  in  tile  Cretaceous  and  Tertiary 
rocks  of  England,  and  are  generally  intimately  associated  with  fossil 
remains.  The  quantity  of  these  annually  procured  from  these  several 
deposits  in  England  is  estimated  to  be  upward  of  200,000  tons,  and 
they  are  used  principally  in  the  manufacture  of  superphosphates. 

The  most  famous  of  these  several  deposits,  as  being  the  first  devel- 
oped to  any  extent,  and  which  may  be  regarded  as  typical  of  this  pe- 
culiar class  of  mineral  stores,  is  that  of  Suffolk.  The  Suffolk  coprolites 
occur  in  what  is  known  as  the  Bed  crag,  one  of  the  Pliocene  strata, 
which  consists  of  a  deposit  of  quartzose  sand  intermixed  with  comml- 
nated  shells,  and  of  a  dark-red  color,  from  the  presence  of  ferruginous 
matter.  These  phosphatic  nodules  are  associated  with  sharks'  teeth  of 
remarkable  size,  and  other  abundant  evidences  of  the  animal  life  of 
that  age. 

The  Cambridge  Coprolites  belong  to  a  somewhat  earlier  geological 
period,  being  assigned  to  the  Cretaceous  formation,  and  occurring  in 
«^hat  is  termed  the  greensand  strata  of  that  formation.  They  are 
found  at  varying  depths  in  this  greensand,  and  occur  in  lumps  of  all 
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sizes,  from  mere  grains  to  nodales  of  from  three  to  five  poands  weight 
These  nodales  are  externally  of  a  peculiar  green  coior,  resembling 
mach  the  color  of  the  sand,  possess  a  roagh  and  uneven  though  not  an 
angular  exterior,  and  are  associated  with  fossil  remains  of  a  character 
totally  different  from  those  which  characterize  the  nodales  of  the  Saf- 
folk  crag.  Terehratula,  (a  species  of  Brackiopoda)  are  quite  numerous, 
as  also  are  large  numbers  of  many  of  the  species  of  the  Cephalopoda^  as 
Ammonites^  Belennnites^  Hamites^  BaculiteSy  Turrillites,  &c.;  showing 
how  abundant  was  the  organic  life  of  that  period,  which,  during  its  ex- 
istence as  also  in  its  destruction,  contributed  to  these  valuable  deposits 
of  mineral  phosphates. 

The  Bedford  coprolites  occur  in  rocks  geologically  earlier  than  either 
pf  the  preceding  deposits  mentioned,  belonging,  as  is  supposed,  to  the 
earlier  series  of  the  oolitic  group.  It  is  found  also  that  the  fossil  re- 
mains of  these  coprolite-bearing  strata  represent  quite  a  distinct  type  of 
organic  life,  in  strong  contrast  with  the  associated  remains  of  these  other 
and  later  deposits.  The  phosphate  is  found  in  lumps  of  various  sizes,  of 
yellowish-brown  color,  and  the  nodules  almost  invariably  representing 
a  greater  or  less  approach  to  roundness.  The  action  of  water  upon  them 
is  quite  marked,  and  they  are  to  a  great  extent  perforated  by  a  species 
of  stone-borer.  The  associated  fossil  remains  comprise  a  few  specimens 
of  the  Terebratiila^  but  the  entire  mass  of  phosphatic  material  appears 
to  be  almost  wholly  composed  of  remains  of  aminonites  nodosua^  so 
much  so,  that  it  has  been  said  that  the  Bedford  Goprolite  may  be  con- 
sidered as  a  vast  cemetery  of  this  particular  species  of  Cephalopoda. 

16.  SOMBBEBO  PHOSPHATE. — This  Small  island,  about  two  miles  long 
by  one-half  a  mile  wide,  situated  about  one  hundred  and  fifty  miles 
east  of  Porto  Eico,  in  the  West  Indies,  is  of  coral  formation,  and  con- 
tains a  vast  deposit  of  phosphate  rock,  which  has  probably  been  de- 
rived from  phosphatic  deposits  and  organic  remains  upon  the  surface, 
which  have  through  ages  leached  into  and  permeated  and  chemically 
changed  the  mass  of  coral  beneath.  The  appearance  of  the  rock  is  sach 
as  to  have  led  some  to  the  supposition  that  the  mass  has  at  some  time 
been  subjected  to  intense  volcanic  heat,  causing  it  often  to  resemble  a 
mass  of  molten  or  of  semi-liquified  matter. 

17.  l^AVASSA  PHOSPHATE  is  imported  from  the  small  volcanic  island 
of  l^avassa,  also  in  the  West  Indies,  about  eighty  miles  east  of  Jamaica. 
This  phosphate  is  of  peculiar  form  and  character,  closely  resembling  a 
compacted  oolitic  mass,  of  a  dark-brown  color.  This  oolitic  character  is 
so  marked,  that  one  could  readily  imagine  this  phosphate  to  be  a  mass 
of  roe,  even  the  larger  masses  by  rubbing  separating  readily  in  distinct 
spherical  grains.  Since  the  formation  of  this  deposit  it  has  evidently 
undergone  changes,  possibly  of  a  volcanic  character,  so  that  every  trace 
of  organic  life  has  been  destroyed.  The  same  is  to  a  great  extent  true 
of  the  Sombrero  deposits,  although  there  remains  of  coral  and  of  other 
animal  life  are  frequently  found,  but  generally  so  changed  as  to  render 
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identification  difflcnlt  or  impossible.    The  Navassa  deposits  are  among 
tbe  richest  and  most  valnable  known. 

18.  St.  Maktin's  phosphate,  from  an  island  of  that  name  nearly 
due  south  from  Sombrero,  has  latterly  been  imported  to  a  great  extent, 
and,  as  the  analyses  will  show  farther  on,  is  of  an  excellent  quality. 

19.  Pacipio  Ocean  phosphates.— Phosphates  have  been  found  in 
great  quantity,  and  imported  chiefly  by  the  European  manufacturers, 
from  several  of  the  smaller  islands  of  the  Pacific,  prominently  among 
which  are  to  be  mentioned  Baker's,  Howland,  Jarvis,  Maiden,  Ender- 
berry,  &c.,  and  the  commercial  value  of  these  several  products,  as  shown 
by  analyses,  will  be  hereafter  noticed. 

20.  French  phosphate.— The  occurrence  of  the  rich  deposits  of 
England  soon  led  to  the  search  after  similar  beds  throughout  the  similar 
geological  formations  of  Northeastern  France,  and  subsequently  through- 
out the  entire  empire,  and  the  result  has  been  the  discovery  of  many 
valaable  deposits,  chiefly  those  in  the  departments  of  Ardennes,  Marne, 
and  Meuse,  in  Northeastern  France,  and  those  in  the  southwest,  in  the 
departments  of  Bordeaux,  Tarn,  and  Garonne.  The  nodules  of  the  first- 
mentioned  district  differ  not  widely  from  similar  phosphates  already  de. 
scribed  as  so  abundant  in  England.  Their  form  is  always  slightly 
rounded  and  irregular,  their  size  varying  from  that  of  a  hazel-nut  to  a 
man's  fist :  and  occasionally  they  are  found  cemented  together  into 
masses  many  kilograms  in  weight.  Their  color  also  varies  from  a  gray 
ocherons  tint  to  a  dark  green.  To  the  practiced  eye  their  physical  char- 
acteristics, of  specific  gravity,  hardness,  and  color,  will  give  one  the 
means  of  judging  with  great  accuracy  of  their  relative  richness. 

The  phosphate  of  the  southwestern  departments  is  in  appearance 
much  like  that  from  Sombrero,  already  described.  It  frequently  occurs 
in  masses  of  twenty  pounds  weight,  and  much  of  it  occurs  in  layers  or 
ilakes,  as  though  deposited  in  successive  strata,  while  other  specimens 
appear  banded  like  agate,  or  present  the  appearance  of  chalcedony,  as 
though  the  mass  had  been  subjected  to  complete  or  partial  fusion.  It 
is  unassociated  with  fossil  remains,  but  is  supposed  to  belong  to  the 
Miocene  formation. 

There  exists  still  another  apparently  quite  extensive  deposit  in  East- 
ern France,  upon  the  banks  of  the  Bhone,  near  Geneva.  This  deposit  is 
estimated  to  extend  over  a  territory  of  about  1,000  hectares,  500  of 
^hich  are  available  for  working,  and  the  estimated  amount  of  the 
phosphate  contained  in  this  workable  section  is  about  9,000,000  tons. 

21.  Spanish  phosphate.— The  phosphate  deposits  of  Spain,  thus  far 
forked  to  any  extent,  exist  in  the  province  of  Estr6madura,  near 
Caceres,  whence  the  mineral  is  transported  to  Merida,  thence  by  rail- 
road to  Lisbon,  whence  it  is  8hipi>ed  to  foreign  markets,  chiefly  England 
Iand  Germany.  The  quality  is  excellent,  and  this  phosphate  is  in  great  de- 
■J^and,  despite  the  expense  of  long  transportation  and  frequent  reship- 
inent  Other  deposits  of  phosphates  have  been  discovered  in  the  district 
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of  Malpartida,  others  still  at  Trujillo,  Alcantara,  Zarza  la  Mayor,  Logro- 
san,  and  several  other  places,  although  the  extent  of  these  has  not  been, 
as  yet,  determined. 

22.  German  phosphates. — In  the  province  of  Nassau,  Germany,  on 
the  banks  of  the  Lahn,  a  tributary  of  the  Khine,  have  been  found  nume- 
rous deposits  of  phosphorite,  and  already  in  some  fifteen  or  twenty 
localities  mines  are  in  successful  operation.  The  average  product,  how- 
ever, of  the  rock  is  not  very  high,  the  raw  material  being  divided  into 
assorted  lots  of  varying  degrees  of  richness  from  25  to  70  per  cent,  of 
calcic  phosphate. 

Eecently,  also,  a  deposit  of  coprolites  has  been  discovered  near  Helm- 
stedt,  in  Brunswick,  which  has  already  yielded  considerably  and  prom- 
ises well  for  the  future.  This  deposit,  like  that  of  several  other  of  the 
eoprolitic  beds  already  mentioned,  is  associated  with  greensand. 

23.  Canadian  apatites. — The  phosphates  from  Canada  are  found  in 
the  metamorphic  Laurentian  rocks  and  distributed  very  abundantly 
throughout  various  localities  in  the  townships  of  Burgess  and  North 
Elmsley,  in  the  province  of  Ontario,  apparently  existing  in  very  great 
quantity,  and,  during  the  past  three  or  four  years,  mined  to  a  great  ex. 
tent;  the  products  of  these  mines  being  in  part  shipped  to  England, 
and  in  part  manufaotured  at  the  Brockville  Chemical  Works  into  a  super- 
phosphate of  lime  of  a  high  grade  and  of  an  excellent  quality. 

This  phosphate  appears  to  be  quite  unique  in  its  occurrence,  having 
nothing  of  the  nodular  or  concretionary  character  of  that  from  other 
deposits,  being  entirely  unassociated  with  organic  remains,  and  with 
no  evidence  of  such  an  origin ;  but  being,  on  the  other  hand,  highly 
crystalline,  and  frequ^tly  occurring  in  large  and  well-defined  crystals; 
and  although,  as  yet,  further  explorations  may  be  necessary  in  order  to 
settle  this  question,  it  appears  to  be  formed  in  well-defined  veins.  It 
contains  an  appreciable  quantity  of  fluorine,  (2  to  4  per  cent.,)  and,  al 
though  associated  with  other  minerals,  often 'most  intimately,  there  are 
many  localities  where  the  phosphate  may  be  readily  obtained  in  quan- 
tity of  a  very  high  grade,  containing  as  high  as  80  to  90  per  cent,  of 
calcic  phosphate. 

24.  South  Carolina  phosphates. — During  the  past  few  years  pub- 
lic attention  has  been  called  to  the  nodular  deposits,  for  a  long  time 
known,  and  found  in  many  localities,  and  in  great  abundance  in  what 
was  called  the  fish-bed  of  the  Charleston  basin.  These  marl  stones, 
as  they  were  termed,  or  as  they  have  proved  to  be  phosphate  nodules, 
very  similar  in  character  to  those  found  in  many  of  the  European  de- 
posits, are  found  most  abundant  along  the  Ashley,  Cooper,  and  Wando 
Kivers,  which  empty  their  waters  into  the  Charleston  Harbor,  and  later 
investigations  have  proved  their  existence  in  numberless  deposits  ex- 
tending in  a  southwesterly  direction,  parallel  with  the  coast  as  far  down 
QS  Port  Royal,  along  the  banks  of  the  Edisto,  Stono,  Coosaw,  Ashepoo, 
and  Combahee  Rivers,  and  comprising  an  area  of  several  hundred  square 
miles. 
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The  following  particalars  concerning  this  large  and  valuable  deposit 
are  obtained  chiefly  from  the  published  accoants  of  Professors  Shepherd, 
jaoior  and  senior,  and  Br.  I^.  A.  Pratt,  of  Charleston : 

The  nodnles  vary  in  size  from  small  pebbles  to  masses  several  hun- 
dred pounds  in  weight,  varying  in  specific  gravity  from  2  to  2.5.  They 
are  often  found  abundantly  distributed  over  the  surface  to  such  an 
extent  as  to  seriously  interfere  with  the  cultivation  of  the  land ;  at  other 
points  they  occur  sparingly  scattered  about,  while  at  other  points  along 
the  beds  of  the  Ashley,  Cooper,  and  Ashepoo  Elvers,  the  nodules  lie 
compactly  together  forming  an  immense  pavement  from  two  to  six  feet 
below  the  surface  and  extending  over  hundreds  of  acres.  This  bed  or 
pavement  is  from  9  to  12  inches  in  thickness,  with  a  smooth  and  glazed 
upper  surface,  but  irregular  beneath,  and  especially  on  the  latter  river 
OTerlies  a  bed  of  nodular  phosphates  of  smaller  size  and  extending  12  to 
15  inches  below  the  continuous  stratum  or  pavement  above. 

Upon  the  Ashley  Bi  ver,  where  the  beds  were  first  discovered,  and  where 
they  are  most  conveniently  and  most  extensively  mined,  the  nodules  are 
of  a  yellowish-gray  color,  of  but  slightly  irregular  surface,  and  of  a 
pretty  constant  composition.  They  occur  in  a  light  soil,  generally  within 
two  feet  of  the  surface,  and  are  readily  freed  from  adhering  earth.  Upon 
the  Ashepoo  Biver,  where  the  continuous  pavement  above  mentioned 
occurs,  the  nodules  are  imbedded  in  a  tenacious  clay,  which  in  turn 
rests  upon  a  yellowish  red  marl.  This  marl  abounds  in  shells  and  the 
bones  of  marine  and  land  animals,  and  contains  from  5  to  7  per  cent,  of 
phosphates  of  lime,  alumina,  and  iron.  The  fossil  remains  show  the  de- 
posits to  belong  to  the  Eocene  period.  The  nodules  themselves  are  often 
perforated  by  luring  shells,  in  a  manner  similar  to  those  found  in  the 
Saffolk  Crag  of  England ;  and  as  in  the  crag,  so  also  in  these  Charles- 
ton beds,  the  teeth  of  extinct  species  of  sharks  abound,  some  of  which 
are  of  enormous  size,  individual  teeth  having  been  found  weighing  froni 
2  to  2^  pounds. 

Quite  rece^.tly  Professor  Shepherd  has  described  a  deposit  of  phos- 
phatic  sand  overlying  the  nodular  deposit  upon  Stono  Eiver,  and  resulting 
from  the  wearing  away  of  this  nodular  bed,  this  sand  deposit  being  in 
places  some  six  feet  thick,  an  analysis  of  the  dried  sand  giving  27  per 
cent  of  calcium  phosphate,  the  remainder  being  mostly  an  impalpable 
sand  with  slight  admixture  (less  than  3  per  cent.)  of  carbonate  of  lime, 
much  of  which  by  washing  would  be  removed,  leaving  a  residue  contain- 
ing 37  per  cent  of  phosphate.  According  to  Professor  Shepherd  this 
deposit  of  sand  appears  to  be  very  extensive,  and  although  hardly  rich 
enough  to  warrant  exportation  so  long  as  the  richer  nodular  deposits 
exist  in  such  abundance,  it  is  nevertheless  admirably  adapted  for  home 
Qse,  for  which  purpose  he  strongly  commends  it. 

The  amount  of  phosphate  rock  taken  out  from  the  various  deposits  of 
South  Carolina,  from  the  year  1867  to  July,  1872,  is  officially  stated  to 
have  been  242,415  tons. 
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25.  KussiAN  PHOSPHAT£S.^Qaite  recently  there  have  been  dis- 
covered also  a  remarkable  series  of  deposits  of  phosphates  ia  Central 
and  Southeastern  Russia,  which  appear  to  exist  in  three  zones  of  very 
con»derable  extent,  th^  central  zone  comprising  the  provinces  of  Smo- 
lensk, Orel,  Koursk,  and  Worondge,  an  extent  of  country  four  hun- 
dred miles  in  length,  and  in  breadth  varying  from  ninety  to  one  hundred 
and  twenty-five  miles. 

These  deposits  belong  to.  the  Cretaceous  formation  which  in  Central 
Sussia  forms  a  sort  of  basin,  of  which  thus  far  only  the  northern  side 
has  been  explored  in  detail.  But  it  appears  to  be  at  this  northern  limit 
of  the  Cretaceons  where  the  rocks  of  this  formation  give  place  to  the 
Jurassic  and  Devonian  rocks,  where  these  rich  deposits  have  been  dis- 
covered. This  section  has  been  carefully  studied  by  Al.  S.  Yermolow, 
of  St.  Petersburg,  to  whose  report,  made  to  his  government,  I  am 
indebted  for  these  interesting  facts  and  statistics  concerning  these 
valuable  and  extensive  deposits. 

The  section  along  the  banks  of  the  Volga  has  also  been  studied  by 
Professor  Barbot  de  Marny,  of  St.  Petersburg,  while  those  deposits 
upon  the  banks  of  the  l^iemen,  in  Western  Bussia,  have  been  examined 
by  Professor  Graving,  of  Dorpat,  and  finally  a  thorough  examination 
of  the  mineral  phosphates  of  Podolie,  in  Southwestern  Russia,  has  been 
made  by  M.  Schwakhofer,  of  Yiaana. 

These  several  investigators  have  revealed  the  presence  of  an  almost 
exhaustless  supply. of  this  valuable  rock,  underlying  many  millions  of 
syfa^es  in  Central  and  Southwestern  Russia.  These  deposits,  although 
found  for  the  most  part  in  the  Cretaceous  rocks,  do  not  apparently 
belong  to  any  particular  geological  age,  since  they  occur  in  the  Jurassic^ 
Tertiary,  and  even  in  the  Silurian  also.  In  the  Cretaceous,  the  phos* 
phate  occurs  generally  as  subordinate  layer  or  layers  in  the  chalk ;  at 
other  times,  it  is  found  imbedded  in  a  mass  of  greenish  sand  con- 
taining grains  of  glauconite.  At  other  times,  these  phosphatic  nodules 
are  found  distributed  in  greater  or  less  abundance  through  the  soil ; 
sometimes  also  disseminated  as  nodules  through  the  chalk  or  marl,  while 
more  rarely  the  bed  for  these  deposits  consists  of  argillaceous  schists. 
.  The  various  deposits  apparently  indicate  that  their  origin  is  dae  to 
the  solvent  action  of  waters  charged  with  carbonic  acid,  filtering 
through  these  calcareous  beds,  and  acting  upon  the  various  organic 
and  other  phosphatic  materials,  of  which,  in  fossil  remains  found  in 
these  beds,  there  is  abundant  evidence,  more  than  j^fty  distinct  species 
having  been  determined,  including  fishes,  saurians,  and  coprolites. 
At  other  times  their  occurrence  points  to  displacement  through  the 
action  of  water,  the  detached  bowlders  having  evidently  been  removed 
from  the  place  of  their  origin  and  transferred  through  the  agency  of 
"water.  The  number  of  these  phosphatic  layers  varies  generally  from 
one  to  three,  though  sometimes  as  many  as  seven  are  found,  but  of 
these,  only  one  or  two  are  of  sufficient  thickness  to  be  of  practical 
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valae.  1%e  thickness  of  these  layers  diffeps  widdy,  bat  is  from  six  to 
twenty  inches  osnally.  The  depth  at  which  they  are  foand  is  also  qnite 
variable;  at  one  time  these  deposits  being  at  the  very  surface,  at 
another  several  handred  feet  below.  It  is,  however,  worthy  of  remark 
that  along  the  border  of  this  phosphatic  zone  the  layers  of  phosphate 
rise  to  the  surface,  while  toward  the  center  of  the  zone  they  are  found 
at  much  greater  depths. 

The  form  of  the  phosphate  is  likewise  inconstant ;  generally  occurring 
m  nodules  of  variable  size  and  color,  black,  brown,  gray,  or  green ; 
soinetimes,  (as  in  the  neighborhood  of  Koursk,  Woron^ge,  and  Tarn* 
bow,  for  example,)  the  phosphate  occurs  in  slabs  or  flags,  assuming 
the  appearance  of  massive  blocks,  almost  resembling  piles  of  cut  stone, 
bat  which,  npon  closer  examination,  prove  to  be  only  an  agglomeration 
of  bowlders  held  together  by  a  sort  of  cement.  It  is  generally  in  this 
latter  f^m  that  the  phosphate  nodules  have  been  used  for  paving — 
the  scattered  nodules  being  softer,  and  up  to  the  present  having  been 
regarded  as  of  no  especial  value. 

Besides  this  central  zone,  which  has  been  described  somewhat  in 
detail,  there  occur  the  beds  of  the  eastern  zone,  viz,  those  of  Tambow, 
Spassk,  Simbirsk,  and  Saratow;  and  those  of  the  southwest,  compris- 
ing the  districts  of  Grodno,  Podolie,  and  Kiew. 

The  aggregate  amount  of  phosphate  contained  in  these  several  de- 
posits seems  almost  fabulous,  it  being  estimated  that  the  central  zone, 
comprising  the  districts  of  Smolensk,  Orel,  Koursk,  and  Woron^ge,  con-' 
tains  no  less  than  15,000  to  20,000  tons  of  mineral  phosphate  to  the 
hectare,  (about  2j^  acres;)  while  those  deposits  about  Tambow,  which 
are  more  abundant  and  richer  in  phosphoric  acid,  as  shown  by  analyses, 
woald  furnish  two  or  three  times  the  above  quantity,  or  30,000  to  60,000 
tons  to  the  hectare.  Allowing  but  350  pounds  of  phosphoric  acid,  equal 
to  770  pounds  (39  per  cent.)  of  phosphate  of  lime  to  the  ton — and  in  fact 
a  vast  number  of  analyses  show  the  rock  to  contain  almost  invariably 
QK>re  than  this  estimate— the  above  calculation  would  give  from  4^  to  9 
tons  of  pure  phosphate  of  lime  to  the  acre.  This  calculation  embraces 
only  those  principal  dex>osits  mentioned,  taking  no  account  of  the  im- 
mense quantity  of  phosphates  present  in  those  districts  where  a  less 
thoFOQgh  examination  has  been  made,  but  where  preliminary  surveys 
have  shown  the  existence  of  deposits  which  must  swell  the  aggregate 
to  enormous  proportions.  Indeed,  as  M.  Yermolow  concludes,  ^'  We  pre- 
fer to  pause  here  without  carrying  our  calculation  further,  for  fear  of 
being  charged  with  exaggeration." 

Analyses  of  these  phosphates,  from  the  several  localities  mentioned, 
show  them  to  be  in  composition  not  inferior  to  many  other  phosphates, 
and  there  seems  little  reason  to  doubt  but  that  the  increasing  demand 
for  this  valuable  constituent  will  be,  in  part  at  least,  supplied  from  these 
apparently  exhaustless  stores,  and  that  perhaps  as  soon  as  these  deposits 
are  made  readily  accessible,  through  better  means  of  transportation, 
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the  prices  of  this  raw  material  and  of  the  manafactared  prodacts  may 
dedine  even  with  an  increasing  demand, 

A  glance  at  the  results  of  namerous  analyses  of  these  phosphates  will 
saffice  to  convince  any  one  that  there  exist  in  European  Bassia  the 
means  of  restoring  and  maintaining  the  productiveness  of  the  soil  of 
Europe,  so  far  as  this  invaluable  constituent  of  plant-food  is  concerned, 
for  ages  to  come,  and  it  can  only  be  a  question  of  time,  and  that  short, 
when  these  vast  deposits  are  rendered  available  to  European  agricul- 
ture. A  valuable  feature  in  the  composition  of  these  several  phosphates 
is,  first,  their  large  amount  of  phosphoric  acid;  secondly,  the  small 
^mount  relatively  of  carbonate  of  lime,  iron  oxide,  and  alumina,  the 
remaining  percentage  of  the  phosphate  rock,  after  deducting  the  cal* 
cium  phosphate,  being  principally  insoluble  sand-grains  or  silica. 

26.  Analyses  op  Russian  phosphates. 


Fbosphaio  rock , 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Dried  mud  from  Btreets  or  highways  paved  with  nodules 


Locality. 


Boslawl 

Briansk-Orol... 

Koursk 

"Woron^ge 

Tambow 

Spaimk 

Podolie 

Nvjni  Novgorod 

Grodno 

Moscow 

Various 
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10 
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8 

74.48 

2 

59.55 

S 

37.44 

1 

36.11 

9 
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21.11 

16.76 
17.86 
15.66 
9ai4 
21.70 
34.13 

27.jn 

17.  !.•» 

16.55 
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27.  Analyses  of  various  phosphates. — In  the  following  table  are 
given  the  analyses  of  several  commercial  phosphates  from  varions  locali- 
ties heretofore  mentioned,  representing  the  average  composition  of  entire 
cargoes  imx>orted  by  Emil  Giissefeld,  of  Hamburg,  an  extensive  dealer  in 
these  prodacts : 


Baker  Island  gnano 

Rowland  Island  guano 

Enderberry  Island  guano 

Halden  Island  guano 

Jarvls  Island  guano 

St.  Martin's  Idand  phosphate 

Sstr6madura  phosphate 

South  Carolina  phosphate 

Hexioan  phosphate 


c  o 

cues 

■?*  a. 


73.43 

70.51 
61.67 
79.39 

84.46 
81.82 
60.34 
9a  53 


Its 


3a  64 
32.30 
37.41 
36.32 
38,  i« 
3^,69 
37.4.^ 
27.64 
41.47 


28.  Pbioe  of  raw  phosphates. — ^The  market-price  of  the  various 
Viineral  phosphates  depends,  of  coarse,  primarily  apon  the  parity  of  the 
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mineral,  although  not  quite  in  proportion  to  the  percentage  of  phosphate 
eoDtained  in  the  various  specimens,  owing  in  part  to  the  fact  that  the 
presence  of  other  mineral  impurities,  more  especially  the  carbonates,  is 
a  8oaree  of  very  considerable  loss  of  sulphuric  acid  in  the  manufacture 
of  saperphosphates,  for  which  purpose  these  raw  phosphates  are  chiefly 
used,  and  in  part  also  to  the  proportional  increase  in  cost  of  transpor- 
tation. It  also  happens,  as  has  been  already  observed,  that  in  nearly 
every  locality,  along  with  the  richer  deposits,  there  are  found  others  of 
almost  every  grade,  so  that,  while  for  the  better  qualities  of  phosphates 
the  demand  is  pretty  constant,  and  prices  firm,  comparatively,  the  sup- 
ply of  the  poorer  grades  is  generally  in  excess.  The  subjoined  price-list 
of  Messrs.  Miiller,  Packard  &  Co.,  of  Limburg,  Germany,  will  illustrate 
this  point,  as  also  give  an  idea  of  the  ruling  prices  for  this  mineral 
abroad : 


"S'S 

ll 

Percentage  of 
phosphoric 
acid. 

Price  per  ton  of 
2,000  ponnda. 

Phosphate,  noffroand 

25 
30 
35. 
40 
45 
50 
55 
60 
65 
70 

11.45 
13.74 
16.03 
1&32 
20.61 
28.90 
25.19 
27.48 
29.77 
32.06 

•2  00 

Do.. 

3  00 

Do 

4  00 

Do 

5  00 

Do 

6  00 

Do 

7  60 

Do .' 

9  00 

Do 

11  60 

Do 

14  00 

Do 

17  60 

In  a  fine  powder  the  price  is  $2.50  per  ton  additional,  and  for  sacks 
$1.25  per  ton  additional  to  the  above  prices. 

Messrs.  H.  &  E.  Albert,  of  fiiebrich  on  the  Ehine,  very  extensive 
manufacturers  and  dealers,  whose  sales  aggregate  about  25,000  tons  of 
phosphorite  annually,  furnish  me  the  following  price-list  of  the  Lahn 
phosphorite : 

29.  Pbice-list  of  H.  &  E.  Albert,  Biebeioh,  liTAssAu,  op  Lahn 

PHOSPHOBITB. 


Percentaffe  of 
phosphate  of 
lime. 

II 

P4 

Price  per  ton  of 
2,000  pounds. 

K*w  phosphorite,  xm  eroond 

25 
30 
35 
40 
45 
50 
55 
60 
65 
70 

n.45 

13.74 
16.03 

ia32 

20.61 
22.90 
25.19 
27.48 
29.77 
32.06 

|1  00 

'Do.'.....,.'....^o 

2  00 

Do do 

3  50 

Do do 

5  00 

Do do 

6  00 

Do do 

7  Oi 

Do do 

9  00 

Do do 

11  60 

Do do 

14  00 

Do do 

17  60 

The  charges  for  grinding  and  sacking  are  the  same  as  those  already 
given.    It  will  be  observed,  however,  that  the  prices  of  this  latter  firm 
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are  considerably  less  for  the  lower  grades  of  phosphates,  ap  to  that  conv 
taining  40  per  oent.,  for  which  grade  and  for  the  higher  ones  the  prices 
are  the  same  with  both  houses. 

30.  Pbice  of  Spanish  phosphatk. — The  circnlar  issued  by  the  com* 
pany  controlling  the  phosphate  mines  of  Estr^madora,  Spain,  states 
the  price  of  the  raw  mineral  at  the  mines  to  be  40  reals  per  ton ;  the 
transportation  from  Caceres  to  railroad  at  Merida  to  be  25  to  40  reals 
per  ton,  according  to  season,  and  by  railroad  from  Merida  to  Lisbon  91 
reals  per  ton ;  so  that  the  price  of  the  mineral  at  this  latter  port  varies 
from  $16  to  $22  per  ton.  This  company  are  at  present  operating  mines 
of  phosphate  at  the  following  places,  all  lying  within  the  district  of 
Caceres,  in  the  province  of  Estr^madura,  viz :  Esmeralda,  Bstrella,  San 
Salvador,  San  Eugenic,  Perla,  and  Lacero.  The  product  of  these  mines 
varies  in  composition,  as  shown  by  analyses,  from  53  to  86  per  cent,  of 
phosphate  of  lime,  equal  to  24  to  40  per  cent,  of  phosphoric  acid. 

31.  Pbice  of  Fbench  phosphate. — ^The  phosphate-beds  of  North- 
eastern France,  in  the  departments  of  Ardennes,  Marne,  and  Meuse, 
yield  a  product  of  varying  composition,  and  of  nearly  every  condition  as 
to  purity ;  but,  for  the  purpose  of  commercial  convenience,  the  various 
products  have  been  divided  into  foar  classes  of  the  composition  and 
prices  annexed. 

Price-list  ofVesaille  of  Grandpr4,  (Ardennes,) 


Percentage  of 
phosphate  of 
lime. 

Percentage  of 
phoiiphorio 
acid. 

Price  per  ton  of 
9,000  poundit. 

No.l 

Phosphate J 

02  to  70 
52  to  58 
46  to  50 
40  to  45 

2a  40  to  33. 06 
93. 82  to  26. 56 
21. 07  to  22. 90 
1&  32  to  90. 61 

$14  00 
11  60 

3 

no - 

3 

do 

10  00 

4 

do 

9  00 

In  the  mines  of  this  company  more  than  four  hundred  workmen  are 
in  constant  employ,  and  the  annual  yield  of  mineral  phosphate  is  many 
thousand  tons,  all  of  which  is  given  up  to  agricultural  uses.  The  depos- 
its in  the  vicinity  of  Montauban,  in  Southwestern  France,  yield  a  phos- 
phate, as  already  described,  of  a  physical  character  qaite  distinct  from 
that  of  the  northeastern  districts,  and  containing  a  much  higher  per- 
ctotagid  of  phosphate  of  lime.  The  analyses  show  over  70  per  cent,  of 
pure  phosphate,  equal  to  over  32  per  cent,  of  phosphoric  acid,  and  the 
price  at  Bordeaux  averages  about  $20  per  ton.  Messrs.  Packard  &  Son, 
of  Ipswich,  England,  employ  about  one  thousand  men  in  the  mines  of 
this  section,  and  the  exhibits  they  made  of  the  phosphates  from  these 
mines  were  unsurpassed  in  quality. 

32.  Pbices  of  baw  phosphates  in  United  States. — ^The  principal 
resources  of  our  manufacturers  for  their  supplies  of  phosphoric  acid  are 
the  Soath  Carolina  and  Canadian  phosphates,  bone-black  refuse,  and 
Navassa  phosphates. 

Prof.  C.  A.  Goessmann,  of  the  Massachusetts  Agricultural  College, 
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State  inspector  of  fertilizers,  in  his  second  annual  report,  gives  the  fol- 
lowing table  of  prices  to  several  of  the  above  phosphates : 


Market. 


Charleston. 

Boston 

Do 

Xew  York . 
Boston..... 


Xame  of  phosphates. 


Sonth  Carolina 

do 

Sooth  Carolina,  ground 

Navassa,  sround 

Bone-black  refuse 


o  o 

•a 

a  Co' 
S  o  a 


M.50 
54.56 
54.56 
65.70 
72.75 


2&00 
25.00 
85.00 
3a  10 
33.32 


65  *« 

it  o 

si 


$7  50 
11  50 
13  5a 
16  00 
25  00 


The  Canadian  apatite  containing  a  gnaranteed  amoant  of  phosphate 
of  lime,  of  from  80  to  90  per  cent.,  equal  to  36.64  to  41.22  per  cent,  of 
phosphoric  acid,  may  be  bought  at  points  convenient  for  shipment  for 
from  $12  to  $14  per  ton.  The  expenses  of  foreign  shipment  have  thus 
far  prevented  the  development  to  a  great  extent  of  this  important  and 
extensive  supply  of  a  mineral  phosphate  excelled  by  none  in  the  world 
in  its  purity  and  high  grade. 

Whenever  the  use  of  superphosphates  or  other  phosphatic  manures 
shall  have  reached  an  extent  at  all  comparable  with  what  exists  at  pres- 
ent both  in  England  and  upon  the  Continent,  especially  in  Germany,  and 
the  demand  for  these  raw  phosphates  shall  exceed  the  present  home  sup- 
pUes,  there  is  no  doubt  but  that  by  direct  importations  from  those  de- 
posits mentioned,  at  present  almost  exclusively  monopolized  by  foreign 
nations,  we  shall  see  landed  upon  our  wharves,  at  prices  not  far  above 
those  above  quoted,  an  abundant  supply  for  our  use. 

At  the  present,  however,  these  foreign  markets  are  open  to  us,  and  it 
has  been  found  practicable  to  compete  with  the  present  ruling  prices  of 
our  home  manufactures  by  the  importation  of  English  and  German  fer- 
tilizers. Mr.  Henry  Baltonstall,  treasurer  of  the  Massachusetts  Society 
for  Promoting  Agriculture,  from  results  of  an  experimental  importation 
of  superphosphates  from  London  and  Bonn,  the  full  account  of  expenses 
for  which  is  published  in  the  Bulletin  of  the  Bnssey  Institution,  has 
made  a  careful  estimation  of  the  entire  expense  of  importation  from 
London  and  Hamburg  by  sailing-vessels  direct,  in  which  expenses  are 
included  barrels  for  packing,  shipping-charges,  consuls'  fees,  commis- 
sion, freight,  primage,  customs  fees,  wharfage,  and  gold  premium,  indeed 
everything  which  would  necessarily  involve  the  importer  in  expense, 
from  which  it  appears  that  for  lots  of  ten  tons  the  cost  of  importation 
from  London  to  Boston  would  be  $13.85  in  currency  per  ton,  and  from 
Hamburg  to  Boston  $15.37  in  currency  per  ton. 

Obviously,  the  freight  and  primage  charges  included  in  the  above  es- 
timations (25  shillings  =  $6.87  from  London,  and  30  shillings  =  $8.25 
from  Hamburg,  per  ton)  is  far  above  what  would  be  charged  upon  large 
shipments,  but  even  at  these  prices,  as  will  appear,  the  result  of  impor- 
tation is  most  satisfactory. 


CHAPTER    IV. 


MARKET  VALUE  OF  FERTILIZEBS. 

Prick  of  superphosphatk— German,  Engijsh;  Prick  per  pound  of  soluble 
phosphoric  acid  ;  analyses  of  american  fertilizers ;  average  composition 
OF  American  fertilizers  ;  Ratio  of  price  to  value  in  American  fertilizers  ; 

FRAUDS  IN  manufacture  AND  SALE  OF   FERTILIZERS  ;  PREVENTION  OF  FRAUDS. 

As  we  might  suppose,  would  be  the  universal  practice^  and  indeed  as 
is,  both  in  England  and  upon  the  continent,  almost  universally  the 
case,  commercial  fertilizers  are  sold  at  prices  corresponding  to  their  in- 
trinsic value,  as  determined  by  the  amounts  of  the  constituents  of 
-plant-food,  (phosphoric  acid,  potash, andammonia,)which  these  fertilizers 
severally  contain,  and  for  which,  alone,  the  agriculturist  purchases  such 
supplies. 

In  the  United  States,  however,  almost  without  exception,  although 
the  number  of  fertilizers  filling  our  markets  is  hundreds,  no  such  grad- 
uated scale  of  prices  exists,  nor  indeed  is  there  at  present  any  very 
general  or  intelligent  demand  for  such.  It  is,  indeed,  in  a  general  way 
recognized  that  unleached  and  hard-wood  ashes  are  better  than 
leached,  ton  for  ton ;  that  also  a  phosphate  containing  12  to  15  per 
cent,  of  soluble  phosphoric  acid  is  worth  somewhat  more  than  one  not 
having  more  than  3  to  5  per  cent.,  and  latterly,  indeed,  considerable  com- 
ment has  been  made  at  the  falling  off  in  real  value  in  what  was  once 
considered  almost  a  standard  by  which  to  estimate  the  relative  worth 
of  other  fertilizers — Peruvian  guano }  but  the  general  rule  has  been 
that  the  chemical  composition,  with  all  its  accuracy  in  determining 
market  value,  or  the  results  in  producing  crops,  with  all  the  uncertain- 
ties which  surround  this  means  of  estimating  value,  in  the  case  of  any 
particular  fertilizer,  has  had  far  less  influence  in  determining  the  amount 
of  its  sales  or  its  market  value  than  the  local  reputation  of  the  manu- 
facturer, or  the  persistent  advertising  of  his  product.  This  fact  is  hardly 
due  to  any  faulc  of  the  agricultural  press  of  the  country,  though  it 
must  be  confessed  that  as  a  rule  it  represents  rather  than  leads  the 
general  thought ;  but  it  is  due  rather  to  a  general  want  of  intelligence 
among  the  people  concerning  this  vital  matter  in  agriculture.  It  is  due 
also  in  great  part  to  the  fact  that  among  the  host  of  various  fertilizers 
there  are  few  indeed  absolutely  worthless,  and  in  the  thousands  of  ex- 
periments annually  made  with  them,  it  often  happens  that  other  favor- 
ing conditions  conspire  to  bring  about  wonderful  resulta,  which  have 
been  attributed  wholly  to  the  use  of  some  given  fertilizer,  the  manufa 
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tarer  or  agents  of  which  have  through  pamphlet  and  circular  and  flaming 
adyertisement,  published  and  continue  to  publish  such  results  to  the 
world,  ignoring  often,  and  indeed  generally,  the  records  of  results  less 
flattering,  which  have  been  secured  by  their  patrons. 

So  great  has  been  the  ignorance  among  our  American  farmers  as  to 
the  fundamental  principles  of  plant-growth,  that  the  fleld  has  been  a 
fruitful  one  to  the  knaves,  and  our  markets  have  been  filled  with  many 
so-cailed  fertilizers,  which,  not  only  worthless,  or  nearly  so,  in  themselves, 
have,  while  defrauding  the  farmer  of  his  money,  caused  him  far  greater 
injury  in  wholly  undermining  his  confidence  in  sqientific  agriculture. 
Obviously  the  only  thorough  remedy  is  in  increased  intelligence ;  but  until 
this  is  brought  about  the  only  safe  method  will  be  for  the  farmer  to  pur- 
chase only  such  fertilizers  as  have  an  established  reputation,  and  the 
manufacture  of  which  is  under  the  control  of  those  competent  for  the 
work. 

Having  decided  what  constituent  he  wishes  to  add  to  his  soil,  the  in- 
telligent farmer  will  secure  it  at  the  lowest  market  price,  remembering 
that,  as  with  other  products  of  the  market,  the  several  constituents  of 
every  good  fertilizer  have  a  definite  commercial  value,  subject  only  to 
SQch  fluctuations  as  affect  the  prices  of  other  commodities. 

In  several  of  our  States  the  manufacturers  and  dealers  are  compelled 
by  law  to  ajfflx  to  each  package  of  their  fertilizer  a  label  showing  plainly 
the  constituents  present  in  the  fertilizer,  and  the  percentage  of  each  valua- 
ble constituent }  and  in  case  the  article  sold  fails  to  answer  this  analysis, 
legal  damages  may  be  recovered  from  the  seller.  *  Some  such  law  it  is 
important  should  exist  in  every  State,  as  it  would  prove,  alike  to  the 
honest  manufacturer  and  consumer,  a  protection  from  the  ignorant  or 
the  unprincipled,  who  at  present  suffer  only  in  a  decreasing  demand  for 
their  wares,  so  soon  as  their  true  character  becomes  known.  The  non- 
existence of  such  laws  upon  our  several  statutes  illustrates  perhaps 
better  than  anything  else  how  ignorant,  rather  than  unmindful,  our 
people  are  of  this  very  important  interest. 

With  such  a  law  in'  force,  desired  as  it  is  by  every  honest  and  intel- 
ligent manufacturer  and  consumer,  and  in  many  States  already  secured 
by  their  united  and  persistent  efforts,  the  purchaser  would  have  no  diffi- 
culty in  securing  what  he  wished,  and  buying  it  as  intelligently  as  he 
would  any  other  product  in  the  market.  It  is  earnestly  to  be  hoped 
that  the  time  will  soon  come  when  our  crops  shall  be  as  judiciously  fed 
as  our  stock,  and  when  the  conditions  favoring  the  complete  develop- 
meut  of  wheat  and  corn  and  clover  shall  be  as  well  known  and  in  prac- 
tice as  rigidly  observed  as  are  those  relating  to  the  growth  of  horses, 
8heep,  and  swine.  From  generation  to  generation  certain  practices 
have  obtained  in  agrict^ture,  a  certain  routine  has  been  followed,  and 
success  more  or  less  marked  has  resulted ;  but  as  regards  an  accurate 
knowledge  of  the  fundamental  principles  involved,  it  must  be  confessed 
that  very  few  of  our  farmers  are  advanced  much  beyond  those  who 
cultivated  the  fertile  valleys  of  the  Nile  in  the  days  of  the  Pharaohs. 
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That  indeed  this  state  of  affairs  is  not  wholly  Tiniqoe  in  the  ag^ienl- 
tnral  world,  but  is,  even  in  sections  the  most  fertile  and  in  distrielB 
devoted  to  agricnltaral  pnrsaits  for  many  centaries,  sometimes  lament- 
ably trae,  may  be  learned  in  a  few  sentences  from  a  letter  received 
from  a  gentleman  of  Treviso,  near  Venice,  who  thas  testifies  as  to  the 
agrienltnral  condition  of  that  section :  "  In  this  province  there  are  very 
few  landed  prpprietors  who  are  themselves  interested  in  agricnltare, 
bnt  they  farm  ont  their  lands  to  the  laborers  themselves,  who  are,  as  a 
class,  mere  idiots,  (cretins,)  wretched  fellows,  whose  manners  and  culti- 
vation conform  to  the  system  of  Adam.  With  the  exception  of  a  few 
insignificant  experiments,  no  one  here  makes  any  nse  of  artificial 
manures,  this  being  a  matter  wholly  neglected.'' 

Professor  Goessmann,  in  reference  to  this  matter  under  consideration, 
says :  ^^  The  most  important  information  which  the  farmer  needs  to  secure 
to  himself  the  full  agricultural  value  of  any  commercial  fertilizer  offered 
for  sale,  consists  in  knowing  the  exact  kind,  the  amount,  and  the  chem- 
ical and  physical  condition  of  the  essential  articles  of  plant-food  it  con- 
tains; without  it  a  rational  system  of  manuring  becomes  impossible. 
Commercial  fertilizers  are  too  expensive  to  be  used  without  a  careful 
consideration  as  to  whether  they  will  bring  speedy  returns  or  not  The 
time  when  fertilizers  and  refuse-matter  meant  the  same  thing  has  passed 
by.  The  surest  way  to  establish  a  reputation  for  a  well-prepared  fer- 
tilizer, which  contains  one  or  more  of  the  essential  articles  of  plant- 
food,  next  to  a  reasonable  price,  is  to  furnish  it  of  a  uniform  composi- 
tion. Reliable,  standard  fertilizers  are  needed  in  the  interest  of  a  ra- 
tional system  of  manuring  and  of  a  good  economy.'' 

The  market-value  of  fertilizers  should  be  governed  by  the  value  of 
the  various  constituents  they  contain.  In  the  case  of  nearly  all  the 
commercial  fertilizers  their  value  depends  upon  the  amounts,  respect- 
ively, of  phosphoric  acid,  potash,  and  ammonia  they  contain,  since  in 
these  compounds  we  have  those  important  elements  of  plant-food,  phos- 
phorus, potassium,  and  nitrogen.  But  as  the  plant  can  only  take  up 
those  substances  which  are  soluble  it  is  necessary  to  take  into  consid- 
eration the  condition  in  which  these  elements  exist.  Feldspar  contains 
from  10  to  15  per  cent,  of  potash,  but  owing  to  its  extreme  insolubility 
it  is  practically  worthless  as  a  fertilizer.  So,  too,  the  native  phosphates 
already  described,  though  rich  in  phosphoric  acid,  are  worthless  as 
plant-food,  for,  as  their  natural  occurrence  sufficiently  indicates,  they 
may  remain  for  ages  with  but  little  change,  but  after  their  treatment 
with  sulphuric  acid  the  phosphoric  acid  is  rendered  available  to  the 
growing  plant  through  having  been  rendered  soluble.  The  same  may 
be  said  of  horn,  leather-chips,  and  so  forth,  insolnble  compounds,  though 
rich  in  nitrogen,  but  on  account  of  their  insolubility  of  very  little  value 
as  a  means  of  fertilization. 

The  following  price-lists  from  many  extensive  manufacturers  in  Ger- 
many and  England  will  illustrate  to  what  an  extent  this  business  of 
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commercial  manares  has  settled  down  to  the  firm  basis  of  what  may  be 
regarded  as  legitimate  trade ;  a  basis  which  has  upon  the  one  hand  an 
intelligent  demand,  met  upon  the  other  with  an  equally  intelligent  as 
well  as  honest  effort  to  afford  a  supply.  From  the  number  of  these  quo- 
tations, purposely  numerous  that  they  might  not  be  regarded  as  excep- 
tional, and  representing  most  of  the  great  markets  of  Europe,  it  will  be 
aeeo  how  close  the  agreement  in  the  prices  of  similar  products,  how 
strictly  proportional  to  the  percentage  composition  is  the  price  quoted. 
Indeed,  as  is  inyarlably  the  case  with  every  large  manufacturer,  from 
the  necessity  which  competition  in  business  occasions  compelling  them, 
if  not  from  choice,  they  conduct  this  branch  of  business  upon  the  same 
general  principles  which  obtain  in  others,  nor  think  even  to  make  this 
an  exception  to  all  the  various  products  of  their  manufactories. 

The  circular  and  price-list  of  the  Chemical  Manufacturing  Com 
pany  of  Oranienburg,  near  Berlin,  gives  the  following  prices  of  their 
various  sni^erphosphates,  calculated  to  the  price  in  gold,  for  each  ton  of 
2,000  pounds: 

33.  Price-list  of  Chemical  MANUFACTUBiNa  Company,  Oeanien- 

BUEa,  NEAE  BEELIN. 


- 

Percentage  of 
nitrogen. 

Percentage  of 
Bolnble  phos- 
phoric acid. 

Price  per  ton, 
2,0C0  pounds. 

1 

Xn.  1     Bonfhanh  saperphoBphate 

IS-U 
14-16 
[       16>18 
lS-14 
14-16 
16-18 
18-90 

ia-14 

14-16 

16-18 
8-10 
12-14 
10-12 
12-14 

125  09 

2  . do..--^..r....T - 

30  73 

•^   1  .-•. • .410    .••.••.••••••••••••.••.••.■•.•••.•.•■••.••••••••..••......... 

35  27 

1    MefiUonnB  ffuaDo  anDenlioevhate 



25  09 

i  , do 

28  91 

•    3   do 

32  91 

4  I do 

38  73 

1    Bone-char  saperphoephate  ....^... 

25  09 

2  i do 

30  73 

3  ' do 

35  27 

1  1  ^Qfr-meal  aiUMrphovDhate 

S-6 
2-3 

*-4 

45  45 

'-1    do 

38  73 

1     Ammoniated  snperphoflpbaie 

40  91 

ii   do 

42  27 

It  is  to  be  observed  that  in  all  the  above  there  is  no  mention  what- 
ever of  "  insoluble^  phosphoric  acid,  nor  even  of  "  redticed^  or  ^^ reverted^ 
phosphoric  acid.  The  only  kind  thought  worthy  of  mention  in  a  super- 
phoHpkate  is  that  which  is  soluble  in  water. 

The  circular  of  the  Bavarian  Chemical  and  Agricultural  Manufactur- 
ing Company,  located  at  Heufeld,  in  Upper  Bavaria,  gives  the  following 
prices,  calculated  to  gold  basis : 
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Pnces  at  Heitfeldf  Upper  Bavaria, 


Nal 
S 
3 


Snperphosphate . 

do 

do 


"M   Jk 

«M      1        . 

*S^ 

®S2 

SSI 

S2  A 

eroentage 
total    ph 
phoric  ac 

A4 

A4 

19 

91 

15 

18 

6 

*15 

S.' 


a 
•EO& 


$46  73 
38  91 
31  09 


*  No.  3  contains  4  per  cent,  of  the  15  per  cent,  in  the  form  of  "  rednced,*'  and  they  have,  as  will  be 
seen,  2,  3,  and  5  per  cent.,  respectively,  of  insoluble. 

The  price-current  of  the  Union  Chemical  Manafactnring  Company  of 
Magdeburg  and  Stettin,  in  Saxon  Prussia,  gives  the  following  series  of 
products,  many  of  which  are  highly  ammoniated  superphosphates^ 
This  company  is  one  of  the  largest  in  Germany,  manufacturing  annually 
from  seven  to  ten  thousand  tons  of  fertilizers. 

Frice-current  Union  Chemical  Man^faoturing  Company  of  Magdeburg  and  Stettin, 


No.l 
8 
3 

1 

3 
3 
4 
1 
3 
3 
4 


Bone  ash  and  char  saporphosphate 

do 

do 

Baker'B  gnano  saperphosphate 

Baker's  guano  ammoniated  superphosphate. 

do 

do 

do 

Bone  ammoniated  superphosphate 

do 

do 

do 


& 


■gJSo 

S  E9  5 


14-15 
9-10 
6-  7 

4-  5 
»-10 
6-  7 

5-  6 

a.4 


15-18 
13i-15 

12 -la 

18  -20 

4-5 

9  -10 

12-13 

14  -15 

8  -  » 

11  -12 

10-12 

13  -U 


In  the  above  the  soluble  phosphoric  acid  is  counted  at  $2  for  each  per 
cent,  contained,  and  the  nitrogen  at  $5.20  for  each  per  cent,  per  net  ton^ 
so  that,  for  example,  a  superphosphate  containing  15  per  cent  of  sol- 
uble phosphoric  acid  would  cost  $30  per  ton ;  or  one  with  15  per  cent* 
soluble  phosphoric  acid  and  5  per  cent,  of  nitrogen  (as  ammonia)  would 
cost  $56  per  ton. 

The  price-list  published  by  Dr.  Julius  Bidtel,  of  Colin,  near  Meissen, 
Saxony,  another  very  extensive  German  manufacturer  of  fertilizers, 
gives  the  following : 


9  a 


No.l 
2 
3 


1 
2 
3 


Baker's  guano  superphosphate... 

do 

do 

Bone-ash  superphosphate.. ...  .. 

Peruvian  guano  superphosphate, 
Ammoniated  superphosphate  . . .' 

do 

do 


9-10 

8 

6-7 

4 


*4     • 

«D  «  Pt 

Pk 


19-21 

17-18 

14-16 

17-18 

9-10 

10-13 

10 

12 


C  J2 


!e« 


139  82 

37  46 
31  ^i 

38  18 
70  36 
67  10 
59  10 
46  90 
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The  annnal  i^ggregate  of  these  products  exceeds  3,000  tons. 

The  price-list  of  the  Berlin  Bone-Meal  Manafactory,  of  Dr.  William 
Cohn,  at  Martiniqaefeld,  near  Berlin,  gives,  among  many  others,  the 
following  quotations : 

Price'lUt  of  Dr,  William  Cohtij  Martiniquefeldy  near  Berlin, 


s 

3 

4 


Saperphoflpbate 

Baker  ft  i^aano  superpbosphate. 
Ammonlated  Baperpbospnate . . 

do 

do 

do 


=1 

& 


4-  5 

9-10 

4 

3-  4 


a  *    - 

9  CO 


17-18 
19-90 
14-15 
9-10 
13 
•9-10 


§4 


137  45 
40  91 
50  91 
75  09 
50  00 
49  45 


*Xo.  4eontain8  of  reduced  and  insolable  pbonpborio  acid  abont  9  per  cent,  additional.  Tbe  above 
prices  indude  tbe  sacks  and  tbe  packing.  Tbe  annoal  sales  of  tbe  above  products  amount  to  from 
%m  to  2,500  tons. 

Mr.LadwigMichaelis,  manafactarer  of  commercial  manures  at  Glogan, 
SileBia,  has  furnished  the  following  statement  as  to  the  composition  and 
prices  of  his  products : 

FriceBjrom  Ltidwig  Michaeli8, 


ioperpbospbate 

>aperpboflpbate  ammoniated 


n 


^  o 


I 


8- 


17 
13 


II 


131  82 
44  36 


Messrs.  H.  &  B.  Albert,  of  Brebrich,  in  Hessen-l^assan,  whose  sales 
of  superphosphates  aggregate  4,000  tons  annually,  furnish  the  following 
price-list  of  their  products : 


¥0.1 
2 
3 
4 
5 


So 


perpbospb 


ate 


.do. 
.do. 
.do. 


^8^ 

Is 

eroenta 
soluble 
pboric 

&^ 

P4 

10 

•25  30 

12 

29  30 

15 

36  90 

90 

44  20 

25 

54  50 

Besides  the  above,  they  prepare  several  others  of  composition  differ- 
ing from  those  given,  some  of  which  are  nitrogenized  with  one  or  another 
of  the  following  constituents :  ammonia  salts,  nitrates  or  gelatine,  and 
others  containing  potassium  salts,  either  the  sulphate  or  chloride 
Their  scale  of  prices  per  ton  of  2,000  pounds  for  these  is  adjusted  upon 
3  OP 
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the  following  basis :  for  each  per  cent,  of  phosphoric  acid  soluble  in 
water,  $2.30 ;  for  each  per  cent,  of  phosphoric  acid  soluble  in  ammoniam 
citrate,  $1.40;  for  each  per  cent  of  phosphoric  acid  solable  in  acids, 
70  cents ;  for  each  per  cent  of  nitrogen,  as  ammonia  salts,  $5.47 ;  for 
each  per  cent,  of  nitrogen,  as  nitrate,  $5.47 ;  for  each  per  c^nt.  of  nitro- 
gen, as  gelatine,  $3.64  ^  for  each  per  cent,  of  potash,  as  sulphate,  $)..80 ; 
for  each  ^v  cent  of  potash,  as  chloride,  $1.13. 

Joseph  Owens  &  Sons,  of  Copenhagen,  send  the  following  list  of  prices 
for  their  products,  and  estimate  the  annual  consumption  of  superphos- 
phates and  other  commercial  manures  in  their  country  as  approximating 
20,000  tons : 

l§ 
II 

1^ 
^^ 

Coprolit«  anperpbosphate 11-13  990  8) 

Baker's  Inlacd  goano  snperpho«phato 20  49  00 

Mf^Jtllone's  laland  guano  BDperpnosphate *.  90  46  5ft 

South  CaroUna  auperphoaphate 13-13  82  Oft 

34.  English  superphosphates.-— The  following  prices  of  several 
leading  English  manufacturers  will  enable  us  to  compare  the  character 
of  their  products,  as  also  their  current  prices,  with  those  of  the  leading 
German  manufacturers,  and  a  few  will  suffice : 

Messrs.  J.  &  J.  Cunningham,  of  Edinburgh,  in  their  annual  trade- 
circular  for  1873  gives  the  following  composition  and  prices  for  several 
of  their  products : 


Superphoephate  fh>m  ffnano 

Saperpliiiephate  from  bone-ash 

Saperphoftphate  from  French  phoaphale 
Superphosphate  from  ooprolite 


Messrs.  James  Gibbs  &  Co.,  of  Loudon,  offer  the  following  among 
many  other  fertilizers : 


Superphosphate . 
Superphosphate . 


2^ 

$17  83 
SB  ST 


BRITISH   SUPERPHOSPHATES. 

« 

Odams  Chemical  Manare  Company  of  London  the  following : 


35 


Soperpbotpliate 
SuperphocpbAte 
KoperplMwpliftto 


4 


115  31 

f  19  91  to  94  88 

98  71  to  33  91 


Edward  Paokard  &  Go.,  of  Ipswioh,  whose  extensive  works  in  th« 
mining  and  the  maDofactare  of  phosphates  have  already  been  referred 
to,  offer  among  many  others : 

Sol.  Phos.  Acid.      Price  per  2,000  ponnds. 

Superphosphate 17.54  per  cent.  $32. 08 

Besides  the  above  they  ofifer  those  containing  respectively  10, 12, 15; 
16, 17,  and  18  per  cent,  of  soluble  phosphoric  acid. 

An  examination  of  the  various  fertilizers 'mentioned  in  the  preceding 
price-lists  representing  the  state  of  the  trade  over  a  very  wide  extent 
of  territory,  and  in  those  sections  where  the  business  may.  be  fairly 
considered  as  settled  down  to  a  sound  basis,  it  will  be  seen  that  of  the 
thirty-four  superphosphates  offered  for  sale  by  the  several  German  man- 
ufacturers, the  content  of  soluble  phosphoric  acid  ranges  from  a  maxi- 
mum of  25  to  a  minimum  of  10  per  cent.,  and  in  none  falls  behio  tJie 
latter  number^  and  the  average  content  of  the  entire  thirty-four  is  jfS/%ee» 
and  two-thirds  per  cent;  while  an  examination  of  the  twelve  for  sale  by 
English  manufacturers  shows  a  maximum  of  18^  and  a  minimum  of  11 
per  cent.,  while  the  average  of  the  twelve  is  fourteen  and  nine-tenths  per 
cent,  of  soluble  phosphoric  acid. 

35.  Frige  per  pound  of  soluble  phosphorio  acid. — The  average 
cost  per  pound  of  soluble  phosphoric  ;acid  in  the  34  German  superphos- 
phates is  about  10|^  cents;  while  the  average  price  of  the  12  English 
superphosphates  is  8f  cents.  There  is,  however,  considerable  variation 
in  the  market  value  of  this  constituent,  depending  upon  the  raw  phos- 
phate from  which  the  superphosphate  is  produced.  This  wiU  readily 
appear  by  reference  to  the  scale  of  prices  given  by  Messrs.  Gunning- 
bam,  of  Edinburgh,  or  Messrs.  Owens,  of  Gopenhagen.  The  former 
manufacturers  sell,  as  will  be  seen,  one  pound  of  soluble  phosphoric 
acid,  from  coprolites,  at  8^^^  cents;  from  bone-ash,  at  9^  cents;  from 
French  phosphate,  at  9j%  cents ;  from  guano,  at  11  cents.  The  latter 
iirm  sell  one  pound  from  South  Garolina  phosphate,  at  9}  cents ;  from 
coprolites,  at  9^  cents;  from  MejilUnes  Island  guano,  at  11%  cents; 
from  Baker's  Island  guano,  at  12^  cents.  It  is  doubtless  due  to  the 
fact,  that  any  small  percentage  of  phosphoric  acid  which  in  the  snper- 
I)hosphat6  still  remains  in  the  original  natural  condition^  i>08se68e8  a 
very  marked  difference  in  value,  that  the  above  variations  in  the  price 
of  the  soluble  exist ;  nevertheless  it  is  worthy  of  note  that,  almost  with* 
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oat  exception,  no  reference  or  allusion  is  made  to  any  other  form  or 
modification  of  phosphoric  acid,  by  any  of  the  above  manufacturers, 
than  that  ^hich  is  the  sole  characteristic  of  a  superphosphate^  viz^  phos- 
phoric acid  soluble  in  water. 

By  reference  also  to  the  ammoniated  superphosphates  given  in  the 
various  price-lists,  we  find  an  average  composition  of  the  21  to  be  as 
follows :  nitrogen,  5^^  per  cent. ;  soluble  phosphoric  acid,  10^  per  cent. ; 
the  amount  of  each  of  these  constituents  varying  in  the  different  fertili- 
zers, irom  a  maximum  of  15  per  cent,  to  a  minimum  of  4  per  cent 

36.  Analyses  of  American  fertilizers. — ^For  sake  of  comparison 
it  may  be  well  to  give  the  composition  of  some  of  our  American  super- 
phosphates, made  by  different  chemists  from  time  to  time,  and  of  brands 
for  sale  in  the  several  sections  of  the  country. 

In  the  report  of  the  Connecticut  Board  of  Agriculture  for  1868,  Prof. 
S.  W.  Johnson  gives  the  analyses  of  16  superphosphates  and  other  com- 
mercial manures,  sold  in  that  State,  and  their  tM)utent  of  phosphoric 
acid,  (soluble  and  insoluble,)  and  of  nitrogen  is  given,  which  results  are 
here  given : 

Analyses  hy  Professor  Johnson, 


Soloble  phosphoric  acid . . . 
Inaolnbie  pbosphorio  acid . 
Nitrogen 


Soluble  phoaphoric  acid. . . 
Ineolable  phosphoric  acid. 
Nitrogen 


0.00 
9.24 
6.46 

0.00 

19.18 

1.38 

a  19 

16.16 
2.00 

7.91 
4.96 
2.31 

12.88 

1.81 
3.97 

3.93 

a64 

2.90 

0.00 

8.17 

.11 

aoo 

8.33 
.10 

0.00 
0.00 
1.04 

0.00 

8.48 
4.37 

0.00 
9.48 
1.61 

30 

15.95 

2.13 

1.42 
9.26 
8.01 

.79 

a  16 

.52 

1.38 

13.16 

8.70 

5.75 

10.38 

L66 

In  the  Bulletin  of  the  Bnssey  Institution  for  1874,  Prof.  F.  H.  Storer 
gives  the  analyses  of  11  samples  of  superphosphates  sold  in  Boston, 
which  were  examined  by  himself,  as  follows : 

Analyses  by  Professor  Storer, 


Solnble  pboBphorio  acid. . . 
iDBoInble  phosphoric  acid 
Nitrogen 


4.81 

a  75 

4.49 

10.23 

5.67 

6.55 

10.23 

1.46 

7.68 

9.15 

7.86 

7.60 

10.49 

1.82 

10.26 

5.96 

3.57 

a69 

4.18 

4.77 

1.85 

.69 

2.02 

1.92 

2.71 

SL19 

1.40 

1.67 

.95 

1.01 

9.12 
1.93 
2.72 


In  a  volume  entitled  ^^  American  Manures,"  published  in  1872  by  Dr. 
William  H.  Bruckner,  are  given  the  results  of  15  samples  of  various 
fertilizers,  analyzed  by  himself.  These  fertilizers  were  sold  principally 
in  the  Philadelphia  and  Baltimore  markets. 


Analyses  hy  Professor  Bruckner, 


Solnble  phosphoric  acid . . . 
losolnble  phosphoric  acid. 
Nitrogen 


Solnbls  phosphoric  acid. . . 
Insoluble  phosphoric  acid. 
Kitrogen 


S.S9 

7.20 

.78 

3.52 

15.25 

0.00 

5.81 

a  28 

1.44 

4.47 

a79 

.89 

3. 36 

14.38 

1.34 

a  81 

11.13 

2.36 

a35 

9.36 

8.68 

13.93 

1.12 

4.  SO 

13.31 

.65 

9.78 
1.63 
8.92 

•   1.99 

80.35 

.85 

a32 
a63 
2.34 

aoo 

82.49 
.80 

0.00 

1.51 

.97 

a4« 

a  31 

1.93 


In  the  annual  reports  for  1874  and  1875,  submitted  to  the  State  Board 
of  Agriculture  of  Massachusetts,  by  Prof.  C.  A.  Goessmann,  State  in- 
spector of  fertilizers,  the  following  analyses  of  10  fertilizers  are  given  * 
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Analyses  "by  Professor  Goessmann, 


SolaMe  phoephorie  aoid . . 
iQsolnble  phoephorio  aeid 
Vitrogen 


9.05 

9.60 

5..W 

11.33 

6.18 

5.40 

4.38 

8.88 

10.68 

2.73 

1.73 

7.49 

7.03 

5.80 

5.67 

4.06 

9.05 

2.47 

3.16 

8.83 

1.61 

1.81 

8.58 

8.50 

4.30 

8:03 

2.10 

9.16 
3.03 
8.43 


In  the  report  of  the  State  Board  of  Agriculture  for  Yermont  for  1872, 
are  given  the  analyses  of  all  the  fertilizers  for  sale  in  that  State,  26  in 
namber,  the  results  of  which  are  here  given  : 


Analyses  by  Professor  Collier, 


Soluble  photphorie  add . 
Insolable  phosphoric  acid 
Kicrogen 

Solable  phosphoric  aof  d  . 
loaolable  phoaphoric  acid 
mtrogea 

Soluble  phoephorio  aoid . 
IiMolable  phoephorio  acid 
ITitrogen 


.64 
6.54 
8:13 

as9 

.41 
2.37 

Sl95 
5.85 
8.44 

7.86 
8.41 

5.89 

10.45 

1.75 

4.53 
9.98 
8:68 

1.49 

11.39 
1.79 

6.44 
a  15 
3:48 

7.85 

10.36 

8.51 

6.19 
9.03 
1.18 

7.83 
a29 
1.59 

18.96 
a  02 
1.79 

19.46 
a  43 
0.00 

ia68 

a  09 

.85 

.35 
4.58 
1.83 

a  48 

10.26 
1.53 

.69 

12.24 

1.53 

3.86 
6.55 
8.80 

a45 
4.70 
L85 

2.73 

20.75 

.57 

0.00 

1.65 

.73 

5.55 
a  70 
8:53 

5..% 

ao4 

8.05 

a  06 

a  13 

.63 

9.76 
8.47 
2.38 


a38 

18.18 

1.41 


The  analyses  of  several  other  samples  of  fertilizers  (6  in  all)  made 
daring  the  spring  of  1875,  and  publishQd  by  the  secretary  of  the  Ver- 
mont Board  of  Agriculture,  are  given  :* 


Analyses  by  Professor  Collier, 


Solable  phosphoric  aoid. . 
Insolable  phoephorio  aoid 
Nitrogen 


11.65 

.46 

a48 

1.71 

a  38 

8.95 

.73 

a  92 

11.83 

4.19 

1.68 

.35 

8.11 

1.57 

4.04 

11.60 

a  91 

8  84 


Below,  the  average  results  secured  by  the  various  chemists  are 
arranged  chronologically : 

37.  Average  results  op  foregoing  analyses. 


Year. 

1 

a 

Chemiat. 

Per  cent  sola- 
ble P,0« 

L 

P4 

Per  cent  nitro- 
gen. 

1868 

16 

15 

11 

86 

5 

5 

6 

Profeeeor  Job  n  eon 

8.35 
4.31 
a  65 
a  14 
7.57 
a33 
7.04 

8.33 
10.70 

a  10 

7.85 
4.66 
4.95 

ao9 

8.81 

i?ia.'72 

Profeeeor  Bmckner 

1.31 

l«l--73 

Profeeeor  Storer 

1.68 

1?72 

Profeeeor  Collier 

1.73 

1873 

Profeenor  Goeeamann 

8.67 

1874 

do 

8.08 

1^5 

Profeeeor  Collier 

1.99 

C^eneral  average 

84 

a  48 

7.66 

1.83 

It  certainly  needs  but  a  glance  at  the  above  results  to  see  how 
unfavorably  the  superphosphates  of  our  markets  compare  with  those 
of  Great  Britain  and  the  Continent.     The  principal  points  to  be  ob- 
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served  are,  first,  the  exceeding  irregularity  of  compositioD,  as  shown 
by  the  analyses  of  every  one  of  the  chemists ;  second,  the  very  large 
proportion  relatively  (nearly  60  per  cent,  of  the  total  amount)  of  the 
phosphoric  acid  which  is  in  the  insoluble  condition ;  third,  the  low 
grade  of  nearly  every  specimen  analyzed. 

It  is,  however,  a  hopeful  sign  for  the  future,  so  far  as  this  important 
manufacturing  industry  is  concerned — an  industry  so  vital  to  the  inter- 
ests of  agriculture— to  see  that  the  above  table  gives  evidence  of  im- 
provement, not  uniform,  steady,  nor  by  any  means  satisfactory,  but, 
nevertheless,  decided  improvement. 

By  comparing  the  average  of  the  16  analyses  made  in  1868  by  Pro- 
fessor Johnson,  with  the  average  of  the  16  made  in  1873, 1874,  and  1875, 
by  Professors  Goessmanu  and  Collier,  it  will  be  seen  that  there  has  been 
during  the  past  six  or  seven  years,  as  evidenced  by  these  analyses,  an 
average  increase  of  225  per  cent  in  the  amotmt  of  soluble  phosphoric  aoid, 
and  at  the  same  time  improvement  in  this,  that  there  has  been  a  dimi- 
nutio?^  of  over  40  per  cent  in  the  amount  of  insoluble  phosphoric  acidj  while 
the  amount  of  nitrogen  remains  about  the  same. 

38.  CoMMEBOiAL  VALUATION  OF  Aherioan  febtilizbbs.— In  esti- 
mating the  commercial  value  of  any  given  fertilizer,  obviously  the  basis 
of  calculation  is  the  market  value  of  the  several  constituents  of  which 
the  given  fertilizer  is  composed,  or  of  the  raw  materials  from  which  it  is 
compounded  in  its  manufacture,  but  owing  to  the  enormous  demands 
which  agriculture  has  made  upon  such  raw  material,  and  the  equally 
enormous  supply  which  commercial  enterprise  has  supplied  from  what 
have  been  unknown  sources,  until  recent  search  had  found  them  out,  the 
prices  of  these  raw  products  have  been  fluctuating,  and  there  has  been 
among  chemists  only  an  approximate  agreement  as  to  what  scale  should 
be  adopted. 

One  important  point  of  difference  among  them  in  their  estimations  is 
the  value  to  be  placed  upon  w^hat  is  known  as  "  reduced,"  "  reverted,"  or 
precipitated  phosphoric  acid,  a  constituent  of  considerable  importance 
in  most  of  our  American  superphosphates,  in  nearly  all  of  them  existing 
as  it  does  to  the  extent  of  several  per  cent.  The  relative  value  of  this 
constituent  as  available  plant-food  is  as  yet  unsettled,  some  regarding 
it  as  little  more  valuable  than  the  insoluble  acid,  while  others  claim  it 
to  have  a  crop-producing  valae  hardly  second  to  that  of  the  soluble 
phosphoric  acid. 

In  the  report  by  Professor  Johnson,  already  quoted,  after  a  full  dis- 
cussion of  the  reason  for  fixing  the  prices  of  the  several  constituents  at 
the  amounts  he  mentions  in  his  report,  he  proceeds  to  estimate  separately 
the  various  fertilizers,  and  his  average  results  for  the  16,  together  with 
the  market  value  or  selling  price,  also  averaged,  accompany  his  esti- 
mate of  commercial  value.  Professors  Goessmann,  Storer,  and  Bruck- 
ner's averaged  estimates  of  value,  and  also  averaged  selling  prices  of 
the  series  of  analyses  made  by  them,  are  also  given : 
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30.  Ratio  of  prioe  to  value  in  American  fertilizers. 


J 

a 

3 


16 
15 

11 
10 


Chemist. 


Professor  Johnson  . . . 
Professor  Bmekner . . . 

Professor  Storer  .• 

PEofecs4»  Qoeswqunn 


M 


$59  47 
50  07 
50  36 


§71 


•8-; 


I 


#21  36 
17  60 
36  33 


I 


^ 


too  to  36 
100  to  35 
100  to  64 
100  to  67 


Profeaaor  Goessmann  does  not  enter  into  the  detailed  estimation  of  the 
several  fertilizers,  bat  states  their  selling  price  to  be  on  the  average  one- 
half  more  than  their  commercial  valne,  and  the  same  proportion  of  cost 
to  valae  was  tme,  very  nearly,  in  the  analyses  made  by  myself. 

After  a  thorough  discassion  of  the  results  of  his  analyses  and  of  the 
importance  of  secnring  to  the  farmers  a  supply  of  reliable  fertilizers  at 
a  reasonable  price,  Professor  Goessmann  remarks :  ^*An  impartial  con- 
sideration of  the  precediog  statements  shows  tbat  the  present  condition 
of  oar  trade  in  fertilizers  exposes  the  farmer,  in  an  unasaal  degree,  to 
serioas  losses ;  for  the  peculiar  nature  of  most  of  our  compound  com- 
mercial manures  renders  it  impossible  for  him  to  recognize  by  a  mere 
casual  examination  even  their  approximate  commercial  value.  ^Nothing 
short  of  a  careful  investigation  regarding  their  chemical  composition 
and  the  physical  condition  of  their  principal  constituents  can  secure 
a  correct  idea  concerning  that  question.  My  inquiries,  as  previously 
stated,  tend  to  support  the  impression  quite  generally  entertained  by 
all  those  who  have  of  late  taken  pains  to  study  the  character  of  many 
of  our  fertilizers  offered  for  sale,  namely,  that  articles  of  considerable 
less  value  than  represented  by  the  dealers  are  by  no  means  of  rare 
occarrence.  Samples  of  the  same  brand,  even,  are  noticed  to  vary-  at 
times  in  value  from  $10  to  $15  per  ton.  To  decide  upon  the  price  of  an 
article  without  any  guarantee  of  a  defiuite  composition,  with  no  particu- 
lar responsibility  for  compensation,  is,  to  say  the  least,  a  peculiar  atti- 
tude on  the  part  of  any  dealer,  and  would  not  be  regarded  as  satisfac- 
tory in  any  other  branch  of  business.  In  mentioning  these  facts  here,  I 
do  not  intend  to  charge  an  entire  class  of  business  men  with  intentional 
fraodulent  practice;  nothing,  in  fact,  can  be  farther  from  my  intention, 
for  I  feel  quite  sure  that,  in  the  majority  of  cases,  the  main  cause  of  the 
variations  in  the  value  of  our  fertilizers  can  be  proved  to  be  due  to  the 
vague  notion  on  the  part  of  many  of  our  manufacturers  of  commercial 
fertilizers  regarding  the  extent  of  the  differences  which,  at  times,  do 
exist  in  the  chemical  composition  of  the  various  crude  materials  and 
refuse  matters  used  in  the  preparation  of  their  so-called  standard  ferti- 
lizers.^ 

In  reference  to  this  same  matter  I  cannot  do  better  than  quote  the 
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remarks  of  Professor  Storer,  who  says:  ^^It  might  seem  at  first  sight  that 
the  experience  of  farmers  as  to  the  value  of  most  American  superphos- 
phates must  be  similar  to  that  of  the  chemists,  and  equally  conclusive 
to  the  minds  of  farmers;  but,  for  obvious  reasons,  this  is  not  the  case. 
Few,  if  any,  superphosphates  are  wholly  worthless.  Most  of  them  do 
produce  a  certain  beneficial  effect  when  applied  to  moderately  good  land. 
The  only  trouble  is  that  the  benefit  obtained  is  incommensurate  with 
the  money  paid  out.  The  farmer,  in  order  to  come  to  a  definite  decision 
upon  a  point  like  this,  would  have  to  make  careful  comparative  experi- 
ments, such  as  he  seldom  has  time  to  attend  to;  and  the  common  result 
seems  to  be  that  by  repeated  trials  of  various  fertilizers,  each  as  worth- 
less as  the  others,  he  practically  becomes  habituated  to  the  use  of  mate- 
rials which  he  has  no  good  reason  to  esteem. 

<<  At  all  events,  the  continued  sale,  year  after  year,  of  enormous 
quantities  of  very  poor  materials,  shows  conclusively  that  there  must 
be  hosts  of  farmers  who  are  still  unconscious  that  their  money  could  be 
spent  to  better  purpose.  It  is  by  analysis  alone  that  the  disreputable 
character  of  the  American  superphosphates,  and  the  enormous  differ- 
ences, in  respect  to  price  and  worth,  which  exist  between  them  and  those 
ordinarily  sold  in  Europe,  can  be  made  manifest  with  conclusiveness 
and  precision ;  but  it  would  be  seldom  worth  while  for  any  single  farmer 
to  go  to  the  expense  of  having  analyses  made  of  the  fertilizers  in  bis 
market,  and  practically  it  does  not  seem  to  do  much  good  to  publish  Usts 
of  analyses  like  the  one  presented  herewith. 

''  It  is  said  to  be  a  matter  of  common  experience  that  when  a  fertilizer 
has  once  been  publicly  commended  in  this  country  by  a  responsible 
chemist,  its  quality  is  apt  to  undergo  a  rapid  depreciation.  On  the  other 
hand,  the  vendors  of  manures  which  have  been  pronounced  bad,  take 
small  pains  to  improve  the  quality  of  their  goods,  but  protest  that  their 
processes  of  manufacture  have  been  perfected,  and  that  the  material 
new  sold  is  excellent. 

^<  Moreover,  in  view  of  the  multitude  of  analyses  which  have  now 
been  made  by  cbemistS;  at  great  cost  of  skilled  labor,  it  would  seem 
as  if  the  time  had  come  for  striking  at  the  root  of  the  matter;  in  short, 
for  taking  some  definite  action  by  which  to  amend  the  existing  system 
of  making  and  selling  manures  in  this  country. 

"  The  subject  is  really  one  of  very  grave  and  serious  importance,  both 
from  the  scientific  and  political  point  of  view.  So  far  as  the  actual  loss 
to  the  farmers  in  money  is  concerned,  it  may  be  accounted  a  light,  or,  at 
all  events,  a  comparatively  unimportant  misfortune,  that  they  should 
pay  out  unwisely  some  hundreds  of  thousands  of  dollars  every  year  to 
the  dealers  in  manures,  but  is  a  very  serious  matter  that  the  farmers  are 
by  this  very  fact  of  injudicious  purchase  made  to  persist  in  their  igno- 
rance, and  are  prejudiced  more  and  more  strongly  every  year  against 
those  sources  of  knowledge  which  would  not  only  protect  them  from 
this  particular  form  of  loss,  but  also  must  be  the  principal  means  of 
agricultural  improvement    There  can  be  no  question  but  that  the  low 
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qaality  of  the  commercial  fertilizers  now  commonly  sold  in  our  markets 
exerts  a  most  pernicious  iuflaence  upon  the  growth  of  all  American 
schools  of  agriculture,  and  obstructs  agricultural  progress  throughout 
the  laod.  It  is  idle  to  expect  farmers  to  lend  a  ready  ear  to  the  teach- 
iDgs  of  science  so  long  as  they  continue  to  suffer  in  her  name,  as  they 
do  now  every  time  they  pay  an  undue  price  for  a  fertilizer  said  to  have 
been  prepared  in  accordance  with  chemical  theory.  The  experience  of 
the  European  schools  of  agriculture  shows  conclusively  that  there  is  no 
one  thing  which  tends  more  strongly  to  excite  an  interest  in  the  sciences 
bearing  upon  agriculture  among  the  farmers  of  a  district  than  the  intro- 
daction  into  its  markets  of  really  good  fertilizing  materials. 

''There  would  seem  to  be  a  simple  method  of  overcoming  the  present 
difficulty,  namely,  by  procuring  importations  from  Europe  of  guaran- 
teed fertilizers  of  good  quality,  and  encouraging  the  sale  of  such  fer- 
tilizers in  small  packages,  as  well  as  by  the  usual  large  quantities.  If 
a  powerful  society  were  to  engage  in  this  work,  it  would  probably  be 
easy  to  force  up  the  standard  of  American  manufacturers  to  the  proper 
degree,  and  to  introduce  the  system  of  selling  by  warranty." 

40.  Frauds  in  fertilizers. — It  must  be  apparent  at  a  glance  that 
there  is,  in  the  manufacture  and  sale  of  these  fertilizers,  room  for  much 
gi@:antic  fraud,  and  indeed  evidence  is  not  wanting  to  show  that  in 
every  country,  not  even  excepting  our  own,  men  have  been  found  un- 
principled enough  to  avail  themselves  of  these  advantages.    Chemical 
analysis  alone  can  suffice  to  determine  the  composition  and  value  of  a 
fertilizer,  and  this  involves  considerable  expense.    Shortly  after  the 
introduction  of  commercial  fertilizers  in  England,  the  most  excessive 
frauds  were  practiced  npon  the  farming  community;  and  even  so  late  as 
1S55,  Professor  Voelcker  declared  "that  if  ever  there  was  a  time  when 
the  agricultarist  had  need  to  exercise  special  caution  in  the  purchase  of 
artificial  manures,  that  time  is  the  present,  for  the  practice  of  adul- 
terating standard  fertilizers,  such  as  guanos,  superphosphates,  and  so 
forth,  has  reached  an  alarming  extent."    And  quite  recently  one  of  the 
foremost  of  agricultural  chemists,  Professor  Stoeckhardt,    of  Saxony 
says:  "There  can  be  no  doubt  that  American  agriculture  will  arrive  at 
satisfactory  results  like  ourselves  in  obtaining  reliable  fertilizers  by 
strictly  adhering  to  the  chemical  control  adopted,  and  by  providing  for 
chemistry  what  it  needs  for  efficient  work,  both  confidence  and  ample 
means,"    And  Professor  Bruckner,  in  closing  his  book  upon  "  American 
Mannres:"  "The  reader  should  now  be  fully  convinced,  from  the  facts 
stated  and  analyses  given,  of  the  absolute  necessity  of  national  and 
State  legislation  to  protect  the  farmers  and  the  public  from  the  rapacity 
of  the  manufacturers  of  fertilizers.    There  are  grain,  Hour,  liquor,  to- 
bacco, leather,  oil,  drug,  and  other  inspectors  appointed  to  protect 
parchasers  and  honest  manufacturers  and  dealers.    Fertilizers  are  equal 
in  importance  to  any  of  those  commercial  articles  mentioned,  while 
there  are  greater  facilities  for  fraud.    In  England  and  other  European 
coantries,  the  prices  of  these  fertilizers  are  fixed  by  the  amount  and 
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value  of  the  fertilizing  elements  contained  in  them,  and  in  those  coa| 
tries  concentrated  fertilizers  are  inspected  by  government  officials;  anJ 
as  the  result  of  the  rigid  iu^pection-lav^s  of  Germany,  purchasers  a^ 
protected-"  ' 

The  cause  of  the  results  indicated  in  the  above,  and  so  conclnsivel 
proved  by  comparison  of  the  averages  of  our  own  and  of  English  an 
Oerman  fertilizers  as  shown  in  the  preceding  tables,  both  in  regard 
their  quality  and  price,  is  due  to  the  fact  that  in  these  countries  at  t 
present  time  these  manufactories  have  passed  into  the  hands  of  intel 
ligent  capitalists,  who  are  content  with  fair  and  legitimate  profits,  an 
for  the  interest  of  whom  it  is  to  maintain  a  respectable  standard  fos 
their  products.  We  are  undoubtedly  also  passing  through  this  earl| 
stage  of  English  experience,  referred  to  by  Professor  Yoelcker,  but  muck 
more  rapidly,  it  is  earnestly  to  be  hoped;  but  at  the  present  in  many  of 
our  markets  may  be  found  so-called  fertilizers,  the  sale  of  which,  in  th« 
present  state  of  our  knowledge  of  agricultural  chemistry,  is  certainly  ft 
reproach,  and  should  be  made  a  criminal  offense. 

41.  Prevention  of  frauds. — ^The  important  practical  question  here 
arises,  what  can  be  done  to  protect  the  public  from  these  and  similar 
frauds!  First  and  foremost  is  intelligence  concerning  the  general  priu-, 
ciples  of  vegetable  growth,  and  this  secured,  there  must  inevitably  arise 
a  demand  for  better  fertilizers ;  but  at  preseqt,  so  long  as  manufaic- 
turers  find  abundant  sales  for  almost  any  refuse  matter  or  raw  material 
of  uncertain  and  varying  composition,  we  can  hardly  expect  them  to 
voluntarily  abandon  a  remunerative  business  for  one  which  promises  no 
greater  profits.  Indeed,  it  is  doubtful  whether  at  the  present  time  a  gen- 
iuine  superphosphate,  such  as  in  every  English  and  German  market  com- 
mands a  ready  sale,  would,  except  with  a  very  limited  number  of  our 
people,  meet  with  any  favor.  For  many  years  our  people  have  become 
so  thoroughly  familiar  with  the  physical  and  physiological  properties 
of  our  standard  fertilizers  that  they  have  erroneously  come  to  regard 
them  as  essential  in  anything  which  has  fertilizing  value ;  but  with  the 
diffusion  of  knowledge  and  increased  intelligence  this  state  of  things  is 
passing  away,  and  there  is  no  doubt  but  that  when  the  demand  arises 
the  competition  of  our  manufacturers  will  soon  supply  us  with  home- 
made products  rivaling  in  quality  and  price  those  which  at  the  present 
time  must  be  sought  for  in  foreign  markets,  for,  as  we  have  seen,  there 
exists  within  our  borders  an  ample  supply  of  all  the  raw  material  neces- 
sary for  such  production,  and  if  needs  be  we  can  successfully  compete 
with  Europe  in  any  other  markets  of  the  world  to  supplement  our  home 
supplies. 

The  testimony  of  Professor  Yoelcker  as  to  the  history  of  fertilizers 
in  England  is  almost  identical  with  German  experience,  as  given  by 
Professor  Johnson,  Who  says :  '^  The  German  farmershave  had  the  same 
experience.  It  is  just  about  twenty-five  years  since  in  Germany,  as  here, 
the  trade  in  superphosphates,  guano,  and  similar  commercial  fertilizers 
began.    The  same  stupendous  frauds  by  adulteration  and  dilution  of 
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good  things  were  practiced  there  as  they  have  been  and,  we  have 
great  reason  to  fear,  still  are  carried  on  here.  Bat  the  Experiment  sta- 
tion has  perfectly  cured  and  rooted  oat  these  evils  in  all  the  districts 
where  it  has  been  established  and  appreciated.  The  experiment  station 
there  is  prepared  to  farnish  the  farmers,  at  small  cost,  with  an  analysis 
of  any  fertilizer  he  proposes  to  bay.  The  farmers  avail  themselves  of 
this  aid.  They  will  bay  no  fertilizer  withoat  an  exact  statement  of  its 
composition,  and  they  bay  with  the  nnderstanding  that  any  deficiencies 
in  the  stipulated  amoant  of  fertilizing  matter  shall  be  made  good  or  de- 
dacted  from  the  payment.  Under  such  circumstances  manufacturers 
can  Bell  nothing  that  is  not  substantially  what  it  claims  to  be.  A  fur- 
ther result  of  this  system  is  that  low-grade  fertilizeiB  are  little  sought, 
and  those  makers  Who  can  supply  the  best  article,  of  uniform  quality 
and  at  the  lowest  rate,  have  the  business.  With  larger  sales  the  dealers 
prosper,  while  the  consumers  are  satisfied  with  their  purchases,  and  in- 
stead of  trying  to  see  how  they  can  get  along  with  small  use  of  purchased 
fertilizers,  they  are  studying  how  to  use  the  greatest  quantities  to  ad- 
vantage. The  fertilizer  market  in  Saxony  and  Prussia,  where  the  ex. 
periment  station  has  the  universal  sanction  and  confidence  of  the 
farmers,  is  quite  as  settled  and  satisfactory  as  any  branch  of  trade,  an  d 
the  farmers  there  buy  superphosphates,  guanos,  potash-salts,  &c.,  with 
as  much  security  of  fair  dealing  as  we  can  feel  in  the  purchase  of  sugar 
or  nails." 

It  appears,  therefore,  that  our  experience  is  by  no  means  exceptional, 
that  indeed  it  has  been  the  universal  experience  of  other  nations,  and 
that  it  has  been  only  through  increased  intelligence  in  the  agricultural 
classes  that  this  state  of  affairs  ceased.  The  agricultural  societies  of 
Great  Britain  and  the  experiment  stations  of  Germany,  which  began 
with  the  single  establishment  at  Moeckern  in  1852,  and  which  have  so 
demonstrated  their  practical  value  that  during  the  past  twenty  years 
they  have  increased  to  seventy  in  number — these  agencies  have  been 
instrumental  in  diffusing  practical  knowledge  concerning  the  composi- 
tion of  soils,  crops,  and  fertilizers,  and  thus  enabling  them  to  under- 
stand their  wants  and  intelligently  to  provide  for  them. 

Obviously,  any  other  means  of  prevention  of  fraud  are  temporary  and 
partial,  but  the  plan  generally  pursued  of  purchasing  only  upon  a  guar- 
anteed analysis,  which  exists  at  present  in  several  of  our  States,  is  a 
step  in  advance.  Another  point  to  be  observed  is,  to  buy  only  the  pro- 
duct of  reputable,  and  intelligent  manufacturers ;  for  it  is  not  nnfre- 
qaently  the  case  that  errors,  arising  from  ignorance  or  carelessness  in 
inannfacture,  are  as  disastrous  to  the  buyer  as  though  resulting  from 
deliberate  fraud.  Finally,  it  is  important  that  manufacturers  be  com- 
pelled, either  through  the  force  of  legal  enactment  or  pressure  of  public 
opinion,  to  place  upon  each  package  offered  for  sale  an  analysis  repre- 
senting the  guaranteed  composition  of  the  product,  in  order  that  the 
purchaser  may  be  enabled  to  select  that  particular  constituent  which 
he  wishes  to  apply  to  his  crops. 
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NITBOGENOUS  FERTILIZERS. 

Peruvian  guano— amount  consumed  ;  Estimated  present  amount  of  Perxtviax 
guano;  Steamed  bone-meal— composition  and  prices;  Fish-scrap  and  nsii- 
GUANO ;  Fish-scrap— production  in  New  England  ;  Prices  and  composition  of 
fish-scrap  and  guano  ;  Cuiu  niter,  or  soda-saltpeter;  Ammonia  salts  ;  Price 

OF  SULPHATE  OF  AMMONIA ;  NbW  PROCESS   FOR  RECOVERING  ABfMONIA  FROM  GAS ; 
SlJLUGHTER-HOUSE  REFUSE ;   COMPOSITION  AND  PRICES  OF  DRIED  BLOOD. 

The  principal  soarces  whence  this  important  constitnent,  nitrogen,  is 
obtained  are  the  Peruvian  gaanos,  ammonia  salts,  Chili  saltpeter,  raw 
bones,  fish-scrap,  animal  excrement,  and  refuse ;  this  last  including  a 
multitude  of  products  hitherto  waste,  but  of  late  years  utilized  to  a 
large  extent  in  the  manufacture  of  artificial  manures. 

All  of  the  above  substances  were  fully  represented  at  the  Vienna 
Exposition,  in  one  form  or  another,  and  probably  no  department  illus- 
trated more  forcibly  the  economy  which  characterizes  the  present  age ; 
but,  as  has  been  observed,  they  were  each  a  separate  study  by  them- 
selves, of  local  interest  generally,  and  to  be  referred  to,  if  at  all,  indi- 
vidually. 

42.  Peruvian  guano — amount  consumed. — Pre-eminently,  his- 
torically, commercially,  and  in  its  agricultural  importance  and  value, 
first  in  the  list  of  nitrogenous  fertilizers  is  Peruvian  guano.  The  enor- 
mous amount  of  this  material,  averaging  for  Great  Britain  alone,  during 
the  first  thirty  years  since  its  introduction,  an  annual  consumption  ot* 
fully  168,000  tons,  and  to-day  in  constant  demand  in  every  agricultural 
district  of  Christendom,  causes  it  deservedly  to  occupy  a  prominent  place 
in  any  discussion  of  the  subject  of  commercial  manures. 

It  has  been  estimated  that  the  quantity  of  guano  shipped  from  the 
Ohincha  Islands  alone  amounts  to  from  12,000,000  to  15,000,000  tons ; 
while  the  exportation  from  the  Ouanape  Islands,  which  began  in  1868, 
is  estimated  to  have  reached  an  aggregate  annual  shipment  of  over  a 
half  million  tons.  The  United  States,  although  not  prominent  as  yet 
among  the  consumers  of  these  products,  imports  annually  from  30,000  to 
35,000  tons,  principally  from  these  last-mentioned  islands. 

43.  Estimated  i^besent  amount  of  Peruvian  Guano.— Of  course 
this  enormous  consumption  has  awakened  inquiry  into  the  prospective 
duration  of  these  supplies,  and  quite  recently  the  Peruvian  government 
has  had  a  careful  survey  completed  of  its  various  guano  deposits,  the 
result  of  which  survey  has  shown  the  existence  of  more  or  less  exten- 
sive guano  deposits  oi>  many  other  groups  of  islands  besides  those  of 


QUALITY    OP   PERUVIAN   GUANO. 


45 


CliiDcha  and  Gaanape,  firom  the  former  of  which  daring  the  past  thirty 
y^rs  oar  supplies  have  chiefly  come,  and  from  the  latter  of  which  oar 
pre^nt  guanos  are  obtained  to  a  great  extent.  Althoagh,  of  coarse,  any 
exact  estimation  is  practically  impossible,  and  even  an  approximate  one 
extremely  difficult  of  the  aggregate  amount  of  these  numerous  deposits, 
there  is  good  reason  to  believe  that  the  supply  is  by  no  means  about  to 
be  exhausted,  and  that  in  the  future,  as  in  the  past,  these  islands  will 
continue  to  furnish  abundant  supplies  of  this  valuable  fertilizer. 

44.  Vabiation  in  quality  op  Pbruvian  guano.— Eecently,  how- 
ever, as  has  been  already  remarked,  a  feeling  of  distrust  has  arisen  in 
oar  agricultural  communities  in  reference  to  this  guano  for  so  many 
years  held  in  highest  esteem,  and  this  distrust  has  not  been  quite  un 
loanded,  as  chemical  analysis  has  too  often  shown.  Professor  Shepherd, 
jr.,  announces  the  variation  of  Ghiucha  Island  guano  for  sale  in  Charles- 
ton, S.  C,  from  the  year  1869  to  1873,  to  be  as  follows :  Nitrogen,  from 
14.^  to  9.14  per  cent.;  phosphoric  acid,  from  14.01  to  10.30  per  cent.; 
sand,  from  15.91  to  .39  per  cent.;  moisture,  from  27.18  to  11.03  per  cent. 
While  of  Guanape  guano  the  following  variations  were  observed  during 
the  same  period:  Nitrogen,  from  12.88  to  8.20  per  cent.;  phosphoric 
acid,  from  17.62  to  10.77  per  cent;  sand,  from  3.75  to  .76  per  cent; 
moisture,  from  29.96  to  11.83  per  cent 

The  results  of  the  analyses  by  Professor  Yoelcker  of  samples  of  Peru- 
vian guano,  taken  from  different  depths  in  the  several  deposits  found 
upon  the  islands  Huanillos,  Punta  de  Lobos,  and  Pabellon  de  Pica,  show 
a  marked  variation  in  the  amount  of  the  several  valuable  constituents, 
and  therefore  in  their  agricultural  and  commercial  value ;  so  that  we 
^n  readily  account  for  the  variation  observed  by  Professor  Shepherd, 
without  supposing  any  intentional  fraud  to  exist  on  the  part  of  the 
dealers.    The  results  obtained  by  Professor  Yoelcker  are  as  follows : 


Nitrogen 

N>labl«  pbospboric  acid. . 
in$o)able  phosphoric  ncid 
Nitric  acid 


PabelloD  de 
Pica. 


Per  eerU. 

6. 6-15. 1 

1. 7-  a  5 

IL  7-15. 3 

.0-  1.2 


Pnnta  de 
JLobos. 


PereenL 
8.6-10.0 

.4-3.8 
la  9-15. 3 

.3-3.5 


HnaniUos. 


PereenL 

e.  7-10. 4 

1.4-5.3 

18.9-16.6 

.4-SL9 


The  above  evidence  of  excessive  variation  in  every  one  of  the  valu- 
able constituents  is  sufficient  to  show  how  great  the  care  necessary  to 
be  exercised  by  those  who  are  desirous  that  the  world-wide  reputation 
which  this  valuable  fertilizer  has  for  years  maintained  should  not  suffer, 
since,  as  it  must  appear,  it  would  be  easy  for  successive  cargoes  taken 
Irom  the  same  deposit  to  vary  very  greatly  in  value.  Indeed,  as  has 
been  already  intimated,  it  is  generally  recognized  that  the  quality  of 
Pemvian  guano,  heretofore  accepted  almost  as  a  standard  by  which  to 
estimate  the  relative  value  of  other  fertilizers,  has  suffered  great  dete- 
noratioo,  often,  doubtless,  through  lack  of  sufficient  ca^e  and  supervis- 
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ion,  and  often,  too,  as  nnfortunately  there  is  too  abnndant  evidenee, 
through  gross  fraud  on  the  part  of  certain  nnprinoipled  dealers^  who 
have  songht  by  addlteration  and  dilation  to  increase  the  amount  of 
their  profits. 

These  facte  concerning  Peruvian  gnano  afford  additional  evidence,  if, 
indeed,  any  is  needed  to  establish  a  fact  which  no  one  of  authority 
upon  either  continent  questions,  that  chemical  analysis  is  alone  suffi- 
cient to  determine  the  commercial  value  of  a  fertilizer — ^is,  indeed,  the 
only  means  of  estimating  ite  probable  agricnltaral  value. 

45.  S^FEAMBB  BONBMiSAii — OOMPOSITION  AND  PB16BS. — In  nearly 
every  market  throughout  Europe  there  is  found  for  sale  a  class  of  fer- 
tilizers rich  in  nitrogen  and  phosphoric  acid,  which  latter  constituent 
exists  in  a  condition  intermediate  between  the  soluble  and  insoluble 
form,  but  nevertheless  in  a  state  to  be  readily  appropriated  by  the  grow- 
ing plant.  These  fertilizers,  which  meet  with  enormous  sales  y^ear  after 
year,  have  a  well-established  reputation  and  an  agricultural  value  gen- 
erally recognized,  supplementing  as  they  do  the  more  active  guano  and 
superphosphates.  Nearly  every  large  manufacturer  of  superphosphates 
deals  largely  in  this  class  of  fertilizers,  which  are  prepai^d  by  steaming 
finely-gronnd  bones,  and  they  may,  therefore,  be  regarded  as  one  of  the 
standard  fertilizers  among  European  agriculturists. 

The  following  analyses  and  prices,  furnished  by  several  leading  manu- 
facturers, will  give  an  idea  of  the  relative  value  of  these :  No.  1  is  from 
B.  &  E.  Albert,  of  Biebrich,  in  Eesse-Na^sau ;  Nos.  2,  3,  and  4  from 
Lndwig  Michaelis,  of  Ologau,  Silesia ;  No.  5  from  the  Berlin  steamed 
bone-meal  manufactory  of  Dr.  William  Cobn,  at  Martiniquefeld ;  No.  6 
from  the  Oranienburg  manufactory  near  Berlin  :  Nos.  7  and  8  from  the 
Heufeld  manufactory  in  Upper  Bavaria ;  No.  9  from  Messrs.  Dorrman 
&  Hottendorf,  of  Ottendorf,  Hanover. 
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Tiie  average  composition  of  the  above  nine  fertilizers  is  phosphoric 
acid  19^  per  cent,. nitrogen  5  per  cent.,  and  the  average  price  is  $45.75, 
which  would  give  an  approximate  value  to  the  nitrogen  of  22^  cents  per 
pound,  and  to  the  phosphoric  acid  of  6  cents  per  poand. 

Another  highly  nitrogenous  substance  of  pretty  general  use  as  a  fer- 
tilizer is  the  gelatinous  ^natter  obtained  as  a  refase  product  from  bones. 
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Ibis  bone-gelatine,  as  it  is  termed,  is  qaoted  at  the  Heafeld  manu- 
factory as  follows^  by  the  ton : 

Ko.  h  Nitrogen  9  i>er  cent,  phosphono  acid  3  per  cent.,  at  $42.91. 

2^0. 2.  Nitrogen  6  per  cent,  phosphoric  acid  2  per  cent,  at  $31.21. 

46.  Fish-scrap  and  FiSH-auANO. — Still  another  abundant  soaroe  of 
uitrogenons  material,  and  one  which  for  many  years,  in  one  form  or 
another,  has  been  ntilieed  for  this  purpose  in  nearly  every  conntry,  is 
found  in  ftsh»  In  oar  own  country  especially  this  material  is  in  very 
extensive  use  throughout  the  sea-coast  of  New  England,  where  immense 
qaantities  of  flsh  are  taken  for  the  oil  they  contain.  This  being  ex- 
tracted, the  "  scrap,'^  "  pomace,"  or  "  chum,"  as  it  is  termed,  is  devoted  to 
agricQltare.  Latterly  the  various  parties  engaged  in  this  industry  have 
organized  themselves  into  a  company  entitled  <<  The  United  States  Men- 
haden Oil  and  Groano  Association." 

47.  Pboduotion  in  New  England  op  pish-sobap.— From  the  pub- 
lished statistics  of  production,  it  appears  that  the  annual  yield  of  fish- 
scrap  daring  the  past  few  years  has  amounted  to  the  following:  In  1871, 
tlsb  scrap,  44,509  tons ;  in  1872,  fish-scrap,  32,570  tons  -,  in  1873,  fish* 
«3rap, 38,299  tons;  in  1874,  fish-scrap,  50,976  tons.  The  amount  of  fish 
taken  in  1873  amounted  to  1,193,100  barrels,  yielding  2,214,800  gallons 
of  oil,  and  in  1874  to  1,478,634  barrels,  yielding  3,372,837  gallons  of  oil. 
Tbe  smonnt  of  capital  invested  in  this  industry  amounts  to  $2,500,009, 
giving  employment  to  about  2,500  men. 

48.  PbIGIBS   and  composition  op  FISH-SORAP   and   PISH-aUANO. — 

Analyses  of  this  fish-scrap  show  it  to  be  an  abundant  source  of  nitrogen, 
Imt,  owing  to  tbe  enormous  quantity  of  this  material  accumulating  dur- 
ing the  busy  season,  and  the  tendency  to  rapid  decomposition,  there  is 
very  great  danger  of  loss  of  nitrogen;  and  the  various  samples  in  our 
markets  are  found  to  differ  very  widely  in  composition  and  value.  The 
following  analyses  will  illustrate  this  point.  Nos.  1  and  2  are  taken  from 
the  bulletin  of  the  Bnssey  Institution ;  No.  3,  from  Professor  Ooessman's 
report : 

^0. 1.  Fish-scrap,  5. 50  per  cent,  nitrogen,  7. 28  per  cent,  phosphoric  acid. 
^0. 2.  Fish-scrap,  6. 42  per  cent,  nitrogen,  5. 59  per  cent,  phosphoric  aeid. 
^'o.  3.  Fish-serap,  5. 06  per  cent,  nitrogen,  4. 68  per  cent,  phosphoric  acid. 

The  above  material  is  used  very  extensively  in  the  manufacture  of 
superphosphates  as  a  convenient  means  for  supplying  a  nitrogenous 
constituent,  and  the  price  averages  about  $15  to  $20  per  ton,  though 
subject  to  considerable  fluctuations  from  causes  already  noticed,  at  times 
falling  as  low  as  $0  per  ton. 

By  partially  drying  and  pulverizing  the  *'  scrap '^  a  fertilizer  is  prepared 
known  in  the  trade  as  "  fish-guano,"  the  price  for  which  is  about  $40  or 
^50  per  ton. 

The  following  analyses  of  this  fertilizer,  made  by  Professor  Ooess- 
"lann,  show  even  greater  variations  in  the  different  samples  than  are 
found  true  of  the  raw  material  itself: 
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No.  1.  Fisb-guano,  6.17  per  cent  nitrogen,  7.20  per  cent,  phosphoric  add. 
No.  2.  Fish-guano,  7.31  percent,  nitrogen,  7.10  per  cent,  phosphoric  acid. 
No.  3.  Fish-gas^o,  3.63  per  cent,  nitrogen,  13.67  percent,  phosphoric  acid. 
No.  4.  Fish-guano,  6.43  per  cent,  nitrogen,  13.89  percent,  phosphoric  acid. 
No.  5.  Fish-guano,  8.38  per  cent,  nitrogen,  7.85  per  cent,  phosphoric  acid. 
No.  6.  Fish-guano,  5.72  per  cent,  nitrogen,  4.58  per  cent,  phosphoric  acid. 

Along  the  shores  of  the  Baltic  and  North  Seas,  in  Denmark,  Norway, 
and  Sweden,  large  quantities  of  this  raw  material  are  utilized  in  the  prep- 
aration of  so-called  fish-guanos,  many  specimens  of  which  from  these 
countries  were  exhibited,  many  of  them  being  of  excellent  mechanical 
condition  and  high  percentage  composition  of  nitrogen  and  phosphoric 
acid.  Messrs.  Dorrman  and  Hottendorf,  of  Ottendorf  on  the  Elbe,  in 
Hanover,  give  in  their  price-list  of  fertilizers  a  fish-guano^  made  from 
fish  caught  on  the  shores  of  the  North  Sea,  of  the  foUowiug  composition 
and  price  per  2,000  pounds :  Nitrogen,  13  per  cent. ;  phosphoric  acid,  8 
per  cent. ;  $54  to  $59 — a  price  much  higher  than  our  similar  products 
bring  in  our  markets. 

At  Barcola,  near  Trieste,  a  very  excellent  guano  is  prepared  by  roast- 
ing the  scrap  in  large  iron  kettles  until  a  rich  brown  color  is  obtained. 

49.  Chili  niteb  ob  soda  saltpeter. — During  the  past  twenty  years 
the  extraction  and  transportation  of  sodium  nitrate  from  the  vast  dei)0s- 
its  of  this  material,  found  in  the  district  of  Tarapaca,  in  the  department 
of  Moquegua,  in  Southern  Peru,  has  developed  into  a  great  industry, 
and  the  quantity  annually  supplied  from  this  country  to  agriculture  and 
the  arts — for  it  is  also  used  as  a  source  of  nitric  acid  and  for  conversion 
into  potassium  nitrate  by  treatment  with  the  potassium  chloride  of  the 
Stassf urt  mines — exceeds  500,000  tons.  Becently  the  Peruvian  govern- 
ment has  restricted  the  manufacture  to  4,500,000  tons  annually,  which 
maximum  yield  will  doubtless  soon  be  secured,  owing  to  the  rapid  in- 
crease of  those  engaged  in  its  extraction.  About  fifty  manufactories 
are  already  in  operation  or  in  process  of  construction,  and  when  com- 
pleted it  is  estimated  that  their  productive  capacity  will  approach 
6,000,000  tons  annually.  Commercial  Chili  niter  contains  a  variable 
quantity,  generally  from  90  to  95  per  cent.,  of  sodium  nitrate,  equal  to 
14.82  to  15.65  per  cent,  of  nitrogen.  The  price  varies  both  in  this  coun- 
try and  upon  the  continent  from  $65  to  $75  per  ton.  The  price  of  nitro- 
gen present  in  this  material  would  average,  therefore,  from  a  minimum 
of  20^^^  cents  to  a  maximum  of  25^^^  cents  per  pound. 

50.  Ammonia  salts. — In  the  destructive  distillation  of  bituminous 
coal,  in  the  well-known  process  of  manufacturing  illuminating  gas,  or 
of  any  other  nitrogenous  material,  a  variable  proportion  of  nitrogen 
escapes  in  the  form  of  ammonia.  In  the  case  of  coal,  containing  as  it 
does  from  1  to  1^  per  cent,  of  nitrogen,  the  total  amount  of  ammonia 
thus  produced  in  the  gas-works  of  our  larger  cities  equals  many  thou- 
sands of  tons;  and  our  commercial  supplies  of  ammonia  and  ammonia 
salts  are  chiefly  derived  from  this  source  by  well-known  processes. 


AMMONIA   SALTS. 
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The  most  abandant  product  tbua  obtained  is  the  atnniotiia  sulphate, 
whieh  is  principally  devoted  to  agriculture,  since  it  contains  in  its  crude 
state  from  20  to  21  per  cent,  of  nitrogen.  It  is  sab>|ect  to  great  fluctna- 
tioDs  in  price,  but  the  following  quotations  from  several  dealers  will 
give  ail  approximate  idea  of  its  valuation: 

51.  Price  op  sulphate  of  ammonia.— William  Cohn,  Berlin,  Prus- 
sia, $101  per  ton;  H.  &  E.  Albert,  Biebrich,  Nassau,  $117  per  ton ; 
J.  &  J.  Cunningham,  Ediuburg,.  $106  per  ton.  lu'the  United  States 
the  price  varies  from  $90  to  $120  per  ton. 

52.  :New  pbocess  fob  EECovERiNa  AMMONIA  FROM  GAS.— Recently 
certain  manufacturers  of  superphosphates  in  England  have  employed  this 
sabstance  in  place  of  the  lime  and  iron-oxide',  in  the  gas-purifiers  in  use 
by  the  manufacturers  of  illuminating-gas,  and  by  passing  the  gas  as 
taken  from  the  retorts,  over  this  acid  salt,  the  ammonia  unites  with  the 
soperphospbate,  and  it  is  found  upon  examination  of  the  gas  to  be  com- 
pletely removed,  while  in  combination  with  the  superphosphate  it  con- 
stitates  a  most  valuable  fertilizer.  By  this  process  not  only  is  the  illumi- 
natiDg-gas  freed  from  ammonia,  but  this  valuable  product  is  secured 
at  small  expense,  and  in  a  condition  immediately  available  to  the  agri- 
coltarist  at  a  greatly  reduced  price.  This  process  is  a  modification  of 
the  method  used  some  years  since  by  which  other  acid  salts,  or  even  saw- 
dust moistened  with  sulphuric  acid,  were  employed  to  fix  the  ammonia; 
and  there  appears  no  good  reason  why  in  the  future  this  waste  product 
in  tbe  gas-works  of  most  of  our  smaller  cities  should  not  be  saved  to  our 
lands,  especially  since  the  increased  demand  of  agriculture  for  this 
fertilizer  has  forced  the  price  far  above  its  usual  rates. 

Obviously  the  same  material  may  be  employed  for  fixing  ammonia 
from  any  other  source,  as  in  the  preparation  of  bone-black. 

53.  Slaughtee-housb  bbfusb. — During  the  past  few  years  the  in- 
creasing demand  for  nitrogenous  fertilizers  has  led  to  the  utilization  of 
the  refuse  of  slaughter-houses,  and  generally  the  result  has  been  the 
preparation  of  a  class  of  manures  very  rich  in  nitrogen,  and  containing 
variable  though  usually  small  quantities  of  phosphoric  acid. 

Commercial  manures  from  these  refuse-matters  were  among  the  most 
interesting  of  the  exhibits  in  this  group.  The  composition  and  prices 
of  representatives  of  this  class  of  fertilizers  are  given  below : 
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This  material  has  also  been  made  use  of  in  our  own  country  quite  ex- 
tf^Dsively  in  the  larger  cities  of  the  Union,  and  the  products  compare 
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very  favorably  both  in  composition  and  price  with  those  in  Europe. 
The  increased  amonnt  of  phosphoric  acid  which  fertilizers  of  this  class 
contain  in  onr  country  is  due  to  the  presence  of  more  or  less  bone-refuse, 
which,  in  the  process  of  manufacture,  is  included  with  the  blood  and 
meat  scraps.  A  few  analyses  of  manures  of  this  class,  with  prices,  are 
given  below : 

54.  Composition  and  prices  of  dried  blood,  etc. 
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From  the  above  analyses  it  will  be  seen  that  we  have  in  this  refuse 
the  material  for  a  class  of  fertilizers  comparing  favorably  with  our  best 
nitrogenous  manures,  and  leaving  nothing  to  be  desired  other  than  a 
regularity  of  composition  such  as  is  maintained  in  these  and  other  com- 
mercial manures  abroad,  since  it  is  only  by  such  means  that  couftdeoce 
in  these  valuable  products  can  be  established  and  retained.  The  need 
of  greater  care  in  the  manufacture  of  these  will  appear  from  considera- 
tion of  the  analyses  of  the  so-called  animal  dust,  the  three  samples  of 
which  are  seen  to  differ  very  widely  in  their  composition.  That,  how- 
ever, this  obvious  objection  is  simply  an  attendant  of  preliminary  efforts 
in  the  manufacture  of  this  fertilizer,  and  will  soon  be  remedied,  we  have 
ample  assurance. 

Analyses  1  and  2  are  from  the  Bulletin  of  the  Bussey  Institution  ;  3, 
4,  and  6  are  from  the  report  of  Professor  Goessmann,  to  both  of  which 
publications  reference  has  already  been  made. 
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POTASSIUM  FERTILIZERS. 

P</r.\SH  FROM  WOOD-ASHKS  J  ANNUA!  PRODUCTS  OF  THE  SXASSFUKT  DEPOSITS  J  GEO- 
LOGICAL CHARACTER  OF  THE  StaSSFURT  BEDS  ;  IMPORTANCE  OF  POTASH  AS  A  FER- 
TILIZER ^   Composition  and  prices  of  potash  salts  at  Stassfurt;   Cost  per 

POUND  of    potash   IN   VARIOUS   SALTS;    COMPOSITION   AND   PRICES    OF    StASSFURT 
SALTS  IN  THE  UNITED  STATES. 

The  most  abundant  source  of  potassium  salts  is  the  remarkable  de- 
|)osits  in  the  beds  of  Stassfurt,  in  Saxony.  The  exhibits  from  this  and 
tbe  neighboring  locality  of  Leopoldshall  were  very  complete  and  satis- 
factory, illustrating  the  various  minerals  occurring  in  these  mines,  as 
also  the  series  of  chemical  products  resulting  from  their  manufacture. 
This  deposit  was  first  developed  in  1861,  and  the  aggregate  production 
of  potash  salts  amounted  that  year  to  about  2,400  tons ;  but  this  pro- 
daction  rapidly  increased,  as  may  be  seen  in  the  following  table,  which 
represents  the  aggregate  products  of  the  various  mines  at  Stassfurt 
and  Leopoldshall.  The  number  of  factories  engaged  in  the  manufact- 
ure of  these  crude  salts  into  commercial  products  has  increased  three- 
fold, while  the  amount  of  products  has  increased  from  20,400  tons  in 
1»62,  to  514.200  tons  in  1872. 

55,  Potash  feom  wood-ashes. — The  commercial  revolution  in  the 
lK)ta8h  industry,  occasioned  by  the  opening  up  of  this  enormous  supply, 
may  be  easily  imagined,  when  we  consider  the  extent  of  our  supplies  of 
loaamercial  potash  before  the  discovery  of  these  deposits  in  Stassfurt. 
Oar  principal  sources  hitherto  have  been  the  product  from  wood-ashes, 
estimated  by  Professor  J.  Lawrence  Smith  to  have  been  approximately 
30.000  tons  annually,  of  which  gross  amount  the  several  countries  fur- 
nished about  as  follows:  United  States  and  British  America,  13,000 
tons;  Kussia,  9,500  tons;  France,  2,500  tons.  But  of  late  years  the 
ilestruction  of  our  forests,  and  the  general  introduction  of  coal  as  fuel, 
l^as  greatly  diminished  our  supplies  of  potash  from  this  source,  while  the 
increasing  demands  of  the  arts  hud  practically  monopolized  the  entire 
supply  of  this  indispensable  constituent  of  fertilizers. 

"i^j.  Annual,  products  of  the  Stassfurt  and  Leopoldshall  pot- 
ash MANUFACTORIES. 
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At  the  present  time  this  potash  indastry  employs  exclusively,  not  in- 
cluding those  engaged  in  salt-mining  proper,  about  1,100  miners  and 
some  3,000  other  workmen }  and  the  villages  of  Stassfurt  and  Leopold- 
shall  have  increased  in  their  population  from  2,700  to  more  than  12,000 
during  the  past  ten  years. 

The  principal  products  of  these  mines,  besides  common  salt,  are  the 
chlorides  and  sulphates  of  potassium  and  magnesium.  This  indastry 
has,  during  the  few  years  past,  effected  a  great  reduction  in  the  price  of 
several  importiant  chemical  products,  especially  in  saltpeter,  which  is 
prepared  in  large  quantities  by  treating  sodium  nitrate  from  Chili  niter 
with  the  potassium  chloride  produced  from  the  mines ;  and  in  bromine 
also,  which  in  1865  was  worth  from  16  to  17  thaler  per  kilogram,  t.  e.j 
from  $5.50  to  $5.80  per  pound,  is  now  worth  only  from  $1  to  $1.20  per 
pound.  Potassium  chloride  also,  which,  but  a  few  years  since  brought 
from  4J  cents  to  5|  cents  per  pound,  is  now  sold  at  about  2  cents  per 
pound. 

Of  the  entire  production  of  these  mines,  about  70  percent,  is  exported 
to  England,  France,  Belgium,  and  the  United  States,  and  used  in  these 
countries  almost  exclusively  for  fertilizing  purposes. 

57.  Geolooigal  chabaoteb  op  the  Stassfubt  deposits. — ThiSi 
saline  deposit  at  Stassfurt  consists  of  a  bed  of  nearly  pure  rock-salt  215 
meters  in  thickness,  interlaced  by  thin  seams  of  anhydrite,  (anhydrou:$ 
sulphate  of  lime,)  above  which  lies  a  bed  of  impure  rock-salt  about  63  j 
meters  in  thickness.  Above  the  bed  of  impure  rock-salt  lies  a  third 
bed  of  about  56  meters  thickness,  in  which,  besides  rock-salt,  the  sul- 
phates abound,  and  lastly  follows  the  fourth  bed,  which  is  the  one  con. 
taining  the  potash  salts.  This  bed  is  about  42  meters  in  thickness,  and 
is  made  up  of  potash  and  magnesia  salts,  mixed  up  with  variable  quau- 
titles  of  common  salt.  The  entire  saline  deposit  is  covered  over  with  a 
layer  of  bunter  sandstone  about  250  meters  in  thickness.  This  remark- 
able deposit  was  first  opened  up  iulS61,  and  in  1872  the  yield  was  over 
1,000,000  centners  of  common  salt,  and  nearly  4,000,000  centners  of  pot- 
ash salts.  The  mines  at  Leopoldshall,  upon  the  same  deposit  probably 
as  those  at  Stassfurt,  were  opened  in  1869,  and  in  1872  yielded  a  gros;^ 
product  of  potash  salts  and  common  salt  of  6,000,000  centners. 

58.  Importance  of  potash  as  a  fertilizer.— When  we  consider 
that  about  30  per  cent,  of  the  entire  mineral  matter  taken  by  our  cereal 
crops  consists  of  this  compound  potash,  and  that  upon  many  ^<  ex- 
hausted "^fields  such  marvellous  results  have  often  followed  the  applica- 
tion of  wood-ashes  or  some  other  fertilizer  rich  in  potash,  the  agricul- 
tural value  of  this  discovery  of  the  Stassfurt  deposits  can  scarcely  be 
overestimated.  Indeed,  it  would  seem  that  the  thoughts  of  the  agri- 
culturists and  of  the  manufacturers  of  commercial  manures  had  been 
almost  exclusively  pre-occupied  with  considerations  concerning  their 
supplies  of  phosphatic  and  nitrogenous  fertilizers,  to  the  comparative 
ne^^lect  of  another  and  equally  pressing  want.    For  one  purpose  and 
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another,  the  arts  have  almost  entirely  absorbed  oar  home-supplies  of 
potash,  and  it  was  only  by  competing  in  the  market  with  the  prices 
which  a  steadily  increasing  demand  maintained  that  nntil  now  the 
farmer  has  been  able  to  restore  to  his  soil  this  important  constituent  of 
every  crop.  Since  public  attention  has  been  directed  to  these  new  sup- 
plies the  demand  fw  them  has  steadily  increased  in  the  United  States 
and  there  can  be  no  doubt  but  that,  so  soon  as  the  expenses  of  importa- 
tion shall  have  been  reduced  to  a  minimum,  the  demand  for  and  use  of 
these  invaluable  fertilizers  will  very  rapidly  increase  in  our  country. 

The  following  quotations  from  the  price-list  of  the  Stassfurt  Chemi- 
cal Manufacturing  Company  at  Stassfurt  will  give  the  price  per  ton  of 
i\000  pounds  of  these  several  potash  salts  at  the  mines : 

39.  Composition  and  prices  of  potash  salts  at  Stassfurt  : 

(I.)  Potash  fertilizer,  containing  from  16  to  22  per  cent  sulphate  of 
l)otash  s  9  to  11  i>eT  cent,  potash,  $6.90. 

(2.)  Concentrated  potash  fertilizer,  containing  25  per  cent,  potash, 
*23.82. 

(3.)  Triple  concentrated  potash  fertilizer,  containing  55  to  59  per  cent. 
salphate  ss  30  to  32  per  cent,  potash,  $29.64. 

(I)  Potash-magnesia  sulphate,  containing  28  to  30  per  cent,  sulphate 
of  potash  =  15  to  18  per  cent,  potash,  $11.5(T. 

(0.)  Refined  sulphate  of  potash,  containing  78  to  80  per  cent,  sulphate 
of  potash  =  43  to  44  per  cent,  potash,  $63.64. 

(6.)  Potassium  chloride,  containing  80  to  85  per  cent,  potassium  chlo- 
ride =  50  to  53  per  cent,  potash,  $47.82. 

(7.)  Purified  potash-magnesia  sulphate,  containing  52  to  56  per  cent. 
Htash  sulphate,  and  30  to  38  per  cent,  magnesia  sulphate  =  28  to  30 
I>ercent.  potash,  $51.27. 

(8.)  Sulphate  of  magnesia,  containing  60  per  cent.,  $6.90. 

60.  Cost  per  pound  of  potash.— The  cost  per  pound  of  potash, 
(oxide  of  potassium,)  in  the  several  fertilizers  in  the  above  price-list,  is 
as  follows :  No.  1,  3|  cents  per  pound ;  No.  2,  4^  cents  per  pound ;  No. 
3. 5  cents  per  pound ;  No.  4,  3|  cents  per  pound  ;  No.  5,  7f  cents  per 
pound;  No.  6,  4J  cents  per  pound.  It  will  be  observed  that  the  cost 
per  pound  of  potash  increases  gradually  with  the  degree  of  concentra- 
tion of  the  compound,  and  its  purity ;  and  that  the  price  of  potash  in 
the  form  of  chloride  is  two-thirds  that  in  the  form  of  sulphate. 

61.  Composition  and  prices  of  Stassfubt  salts  in  TJnited 
States.— Within  the  past  few  years  these  fertilizers  have  been  intro- 
winced  into  our  markets  and  are  offered  at  the  following  prices  in  cur- 
rency, per  ton  of  2,000  pounds : 

(1.)  Eainite,  containing  23  to  25  per  cent,  sulphate  of  potash  =  12.4i 
per  cent  potash,  $30. 

f2.)  Sulphate  of  potash,  containing  40  to  44  per  cent,  sulphate  of  pot- 
ash =  21.63  per  cent,  potash,  $50. 

(3.)  Chloride  of  potassium,  containing  80  per  cent,  potassium  chloride 
=  50.54  per  cent,  potash,  $60. 
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(4.)  Leopoldshall  kainite,  contaming  24  per  cent,  sulphate  of  potash  = 
13  per  cent,  potash,  $24. 

The  1,  2,  3  of  the  above  are  offered  for  sale  in  Boston ;  the  4,  in  New 
York ;  and  the  cost  per  pound  of  potash  in  the  above  is  as  follows :  No. 
1  as  sulphate,  12|  cents  per  pound ;  No.  2  as  sulphate,  llf  cents  per 
pound ;  No.  3  as  chloride,  6  cents  per  pound ;  No.  4  as  sulphate,  9 J  cents 
per  pound. 

The  difference  in  price  between  the  sulphate  and  chloride  is  more 
marked  than  in  the  former  price-list ;  and  although  the  prices  are  far 
in  advance  of  those  previously  quoted,  there  is  no  doubt  but  that 
future  importations  and  the  inevitable  results  of  competition  will  con- 
siderably reduce  the  price  of  these  valuable  fertilizers. 

It  is  to  be  presumed  that  the  importers  of  these  salts  buy  and  sell 
upon  guaranteed  analyses,  and  the  importance  of  this  to  all  parties  is 
obvious  in  view  of  the  fact  that  the  circular  and  price  current  of  No.  4 
pnblishes  analyses  of  the  product  differing  very  widely  from  each  other 
as  follows :  24.06  per  cent.,  27.86  \}Qt  cent.,  29.02  per  cent.,  and  32.06 
per  cent,  of  sulphate  of  potash ;  differences  so  great  as  to  prove  the  pro- 
duct for  sale  to  be  of  very  uncertain  composition,  and  demanding  on 
the  part  of  buyer  and  seller  alike  constant  care  to  prevent  injustice  and 
loss. 


CHAPTER  VII. 


CHEMICAL  PRODUCTS  FROM  HOUSE-REFUSE  AND  SEWAGE. 

ffrAXFORI>*S  PATENT  CARBON  SYSTEM;  ADVANTAGE  OF  THE  USE  OF  CARBON;  CHEMI 
CAL  PRODUCTS  OBTAINED  FROM  EXCRETA  ;  AMOUNT  OF  PRESENT  WASTE  IN  SEWAGE; 
rXILIZATION  OF  SEWAGE  BY  IRRIGATION  IMPRACTICABLE  ;  SANITARY  CONSIDERA- 
ni>NS  RELATING  TO  PRESENT  SYSTEM. 

One  of  the  most  interesting  and  practically  valuable  exhibits  was  a 
series  of  chemical  products  from  sea-weed,  obtained  by  means  of  the 
process  of  Edward  C.  C.  Stanford,  P.  C.  S.,  and  exhibited  by  the  British 
Sea- Weed  Company,  for  which  process  medals  have  been  awarded  at 
the  various  exhibitions  held  since  18G2.  This  improved  process  con- 
sists in  subjecting  the  sea- weed  to  destructive  distillation  in  iron  retorts 
itistead  of  burning  it  into  a  crude  product,  generally  known  as  kelp.  lu 
maiflDg  kelp,  owing  to  the  high  temperature  employed,  much  of  the 
iodine  is  dissipated,  in  many  cases  a  large  percentage  of  this  valuable 
eoDstitnent  being  lost.  The  product,  moreover,  is  a  crude  slag  difficult 
of  lixiviation,  and  after  lixiviatiou  the  residue  is  valueless.  By  destruc- 
tive distillation  the  sea-weed  is  converted  into  charcoal,  which  remains 
in  the  retorts,  and  ammoniacal  liquor  and  tar,  condensed  in  suitable 
coDdensers,  and  gas,  which  is  used  for  purposes  of  illumination  in  the 
worlds.  The  gas-liquor  yields  ammonia  and  acetic  acid }  from  the  char- 
coal the  salts  of  potassium  and  sodium,  with  the  metallic  iodides  and 
bromides,  are  easily  removed  by  washing,  and  a  residual  charcoal  is 
obtained,  which  resembles  that  prepared  from  bones.  This  charcoal  is 
i^  most  powerful  deodorizer  and  decolorizer,  and  can  be  produced  at 
one-fourth  the  price  of  animal  charcoal. 

The  sea-weed  exhibited  is  collected  iu  the  winter  on  shores  in  the 
Hebrides,  where  hitherto  it  has  not  been'  secured,  thus  giving  employ - 
Dient  to  a  large  number  of  the  poorer  classes  when  they  most  need  it. 
The  potassium  salts  exhibited  were  all  obtained  from  the  chloride  and 
snlphate,  the  first  crude  salts  extracted  from  the  charcoal.  The  caustic 
^da  was  obtained  from  the  crude  soda  salts. 

62.  Stanford's  patent  carbon  system. — ^The  above  interesting 
series  was  supplemented  by  a  series  far  more  interesting,  representing 
the  chemical  products  from  house-refuse  and  sewage,  obtained  by  Stan- 
ford's patent  carbon  system,  and  exhibited  by  the  inventor  of  this 
admirable  system.  The  general  method  employed  is  but  a  modification 
of  the  above,  the  residual  carbon  obtained  by  that  process  being  em- 
ployed as  an  absorbent  and  deodorizer  in  the  so-called  earth-closet  in 
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place  of  dry  earth ;  and  by  this  arrangement  the  problem  which  has  so 
long  perplexed  municipal  aathorities  and  the  general  government — the 
economical  utilization  of  the  valuable  constituents  of  sewage — seems 
practically  solved. 

The  investigations  and  discoveries  of  Mr.  Stanford  have  resulted  in 
furnishing  a  perpetual  deodorant  out  of  the  impurities  of  animal  life. 
The  sanitary  result  of  the  process  is  perfect,  and  the  whole  value  of 
the  excreta  dealt  with  is  fixed  from  the  moment  of  the  application  of  the 
deodorant,  its  noxious  and  offensive  character  being  removed  promptly 
and  effectually,  while  the  intrinsic  value  is  retained.  This  process  is 
already  in  extensive  use  in  many  parts  of  England  and  Scotland,  and 
has  in  every  case  given  unqualified  satisfaction. 

The  system  of  the  Carbon  Fertilizer  Company,  in  present  operation, 
consists  in  furnishing  to  those  desiring  to  avail  themselves  of  the  priv- 
ileges of  the  company  a  sufficient  supply  of  charcoal,  in  removing  the 
mixed  product,  both  supply  and  removal  being  free  of  cost  to  the  consu- 
mer. The  application  is  similar  to  that  of  earth  in  the  earth-closet,  and 
with  but  slight  modifications  the  system  is  universally  applicable  for  the 
saving  and  utilization  of  either  solid  or  liquid  excreta  in  the  house,  work- 
shop, factory,  hotel,  or  on  shipboard. 

63.  Advantage  of  the  use  of  carbon. — ^The  chief  advantage 
which  this  employment  of  charcoal  possesses  over  earth  consists  in  this, 
that  not  more  than  one-fourth  of  the  quantity  of  charcoal  is  required  as 
of  dry  earth  ;  and  by  the  process  the  original  amount  of  charcoal  em- 
ployed is  continually  increased. 

64.  Chemical  pboducts  obtained  from  excreta. — ^To  follow  this 
system  in  detail,  sea-weed,  peat,  or  other  charcoal  is  used ;  the  excreta 
mixed  with  this  material  are  removed  and  distilled  in  irou  retorts,  the 
products  being  ammoniacal  liquor,  tar,  and  gas;  from  this  liquor  sulphate 
of  ammonia  and  acetate  of  lime  are  obtained.  The  charcoal  remains 
in  the  retort,  and  can  be  used  again  any  number  of  times  for  recharging 
the  closets.  At  every  redistillation  it  increases  by  the  addition  of  the 
carbon  derived  from  the  excreta.  This  carbon  contains  all  the  potash 
and  the  phosphates  of  the  excreta,  and  is  worth  in  the  English  markets 
£5  per  ton.  When  mixed  with  the  ammonia  sulphate  obtained  in  the 
distillation  it  forms  the  nitro-carbon  manure,  so  called,  and  is  worth  about 
£10  per  ton.  This  company  is  prepared  to  treat  with  any  individuals, 
corporations,  or  towns.  In  dealing  with  corporations  they  grant  an  in- 
terest in  their  profits  after  payment  of  10  per  cent,  per  annum  to  their 
stockholders.  In  treating  with  large  employers  of  labor  they  pay  an 
annual  interest  upon  the  capital  invested  in  introducing  their  system, 
besides  furnishing  fresh  charcoal  and  removing  excreta  free  of  all 
expense. 

65.  Amount  of  present  waste  in  sbwaoe.— The  importance  of 
this  matter  is  such  that  it  should  have  further  consideration,  since  while 
in  its  sanitary  relations  it  is  already  receiving  the  most  careful  attention 
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in  all  of  oar  larger  cities,  its  eoonomical  relations  are  none  the  less  im- 
portant, and  from  that  point  of  view  alone  it  has  been  for  a  long  time  con- 
siclered  by  our  most  intelligent  agricultarists. 

The  removal  of  crops  from  oar  fields,  and  their  transportation,  is  con- 
stantly impoverishing  oar  lands,  and  it  is  only  in  rare  instances  that 
any  compensating  retam  is  made.  A  mementos  reflection  will  convince 
ns  that  for  the  most  part  the  refase  prodacts  of  all  this  consumption 
find  their  way  by  ten  thoasand  channels,  more  or  less  direct,  to  that 
oommon  reservoir,  the  sea ;  bat  few  of  us,  1  presume,  are  aware  of  the 
startling  proportions  which  this  waste  assumes ',  and  that  we  may  all 
QDite  in  the  increasing  protest  against  its  continuance,  a  few  statis- 
tics will  be  presented.  Professor  Way  and  Mr.  Lawes,  of  England,  esti- 
mate the  value  of  the  excreta  of  a  dty  of  500,000  inhabitants  at  over  a 
millioa  dollars  annually,  and  in  amount  equal  to  385  tons  daily.  It  has 
been  estimated  that  the  annual  waste  of  fertilizing  material  in  the 
varioas  cities  of  the  United  States  would  half  pay  the  interest  upon  our 
national  debt.  Incredible  as  it  may  at  first  appear,  a  few  statistics  will 
make  it  far  less  surprising. 

Id  the  city  of  London  tbrty  wagons  are  constantly  busy  in  carting  away 
the  refuse  from  street-sweepings,  and  in  one  year  55,000  wagon-loads  were 
thus  removed.  In  the  city  of  Paris  this  fertilizing  material  is  farmed  out 
to  a  company  for  about  $600,000  annually.  According  to  the  director 
general  of  the  Bavarian  experimental  station,  there  is  an  annual  loss,  in 
thecity  of  Munich  alone,  of  the  one  constituent,  nitrogen,  amounting  to 
half  a  million  of  dollars,  and  representing  an  amount  of  this  valuable  fer- 
tilizer equal  to  about  1,000  tons,  and  this  in  a  city  of  only  177,000  inhabit- 
ants ;  and  yet  alongside  of  this  enormous  waste  stands  the  fact  that  for  this 
same  constituent,  nitrogen,  as  present  in  gaano,  fish-pomace,  and  similar 
fertilizers,  the  German  farmers  are  expending  annually  about  $3,000,000. 
Antwerp,  formerly  paying  $5,000  a  year  to  get  rid  of  her  street-refuse, 
now  receives  an  annual  income  of  $200,000  for  the  same.  It  has  been 
estimated  that  in  nearly  every  city  of  100,000  inhabitants  there  is  an 
annaal  waste  of  full  60  tons  of  phosphoric  acid,  worth  about  $20,000  to 
the  agriculturist. 

In  view  of  this  enormous  waste,  to  supply  which  the  islands  of  the 
^a  have  been  ransacked  for  guano  now  rapidly  becoming  exhausted,  the 
whitened  bones  of  ancient  battle-fields  have  been  gathered  up,  and  the 
tombs  of  a  former  race  despoiled.  Professor  Liebtg  long  since  declared 
that  the  ^<  coming  generation  will  consider  those  men  as  the  greatest 
benefactors  of  mankind  who  devote  all  their  efforts  to  save  and  utilize 
the  fertilizing  material  of  the  cities."  In  view  of  such  testimony  and 
from  such  a  witness  it  is  certainlv  worth  our  while  to  examine  into  the 
claims  set  forth  in  this  system  devised  by  Mr.  Stanford,  and  if  possible 
^th  economy,  to  prevent  this  tremendous  waste  in  our  larger  cities, 
and  thus  restore  to  our  fields,  already  impoverished  or  rapidly  becom* 
ing  80,  the  material  for  new  and  increasing  crops. 
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£ut  important  as  are  the  considerations  ot  this  qnestion  from  an  eco- 
nomic stand-point,  there  is  another  view  of  the  matter  vastly  more  im- 
portant-^its  relations  to  the  sanitary  condition  of  onr  people ;  and  so- 
important  has  the  qnestion  become  from  this  point  of  view  alone  that 
any  system  which  shall  serve  to  rid  onr  larger  cities  of  this  omnipres- 
ent and  increasing  nuisance  will  be  most  heartily  welcome,  even  thoagh, 
instead  of  being  made  a  sonrce  of  revenue,  it  shall  be  accomplished  at 
a  great  expense. 

The  efficacy  of  water-sewage  has  not  only  long  been  questioned,  but 
indeed  in  many  cases  has  been  found  quite  unsatisfactory,  not  only 
from  the  enormous  waste  involved,  but  also  from  the  added  expense  of 
the  water-supply  necessary  to  render  this  system  available,  since  it  re- 
quires  at  least  350  times  the  weight  of  tbe  entire  excreta,  liquid  and 
solid,  and  some  4,000  times  the  amount  of  solid  excreta  to  be  removed. 
But  not  alone  does  this  system,  almost  universal  as  it  is,  involve  this 
great  waste  and  expense,  but  it  entails  the  most  serious  consequences. 
The  sewage  of  London  has  already  accumulated  an  amount  of  matter  so 
great  as  to  seriously  threaten  the  navigation  of  the  Thames,  it  having 
been  shown  that  in  certain  places  the  main  channel  had  diminished  from 
21  to  10  feet ;  and  according  to  an  article  published  in  the  Pall  Mall 
Gazette,  entitled  "  The  Sanitary  Dead-Lock : " 

^<  It  has  now  been  decided  that  although  Parliament  has  conferred 
the  right  of  drainage  into  the  sea  and  public  rivers,  this  right  can  only 
be  exercised  subject  to  the  condition  that  no  other  nuisance  is  thereby 
created.  '  The  notion  of  collecting  all  the  sewage  of  a  large  town, 
says  Vice-chancellor  Wood,  in  the  case  of  Blackburn,  ^  and  pouring  it 
into  a  river  without  the  slightest  attempt  to  clear  it  of  any  of  its  gross- 
est impurities,  is  simply  monstrous.'  And  again,  in  the  Attorney- 
General  V8.  Birmingham  Town  Oouncil,  the  court  went  so  far  as  to 
declare  that  it  would  not  balance  the  convenience  of  a  town  against  the 
legal  rights  of  an  individual  complainant;  the  latter  must  be  respected. 
*  *  *  Whatever  may  be  the  legal  aspect  of  the  question,  it  is  quite 
evident  that  the  navigation  of  the  Thames  cannot  be  allowed  to  be 
obstructed  even  for  the  sake  of  draining  the  metropolis,  and  that  legis- 
lative interference  will  be  required  if  the  existing  acts  are  at  all  doubt- 
ful on  this  point.  Indeed,  the  whole  subject  demands  the  careful  con- 
sideration of  Parliament,  in  order  to  release  the  municipal  authorities 
throughout  England  from  the  embarrassing  position  in  which  they  are 
now  placed.  Some  way  must  be  discovered  of  draining  our  towns  at  a 
less  sacrifice  than  is  involved  in  the  pollution  of  streams  and  blocking 
up  of  navigable  rivers.'' 

Mr.  Stanford,  in  a  paper  read  before  the  Glasgow  Sewage  Associa- 
tion, fix)m  which  I  quote,  says:  "The  whole  system  of  sewage  by 
water-carriage  is  recklessly  extravagant ;  it  carries  the  solid  and  liquid 
excreta  down  to  our  neighbors,  to  rot  at  their  doors,  and  it  leaves  us  a 
legacy  of  deadly  gases  to  remind  us  that  our  endeavor  to  cheat  nature 
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has  signally  failed.  As  applied  to  even  ridding  ourselves  of  the  nai- 
^Dce,  it  is  the  finest  effort  of  ^  the  circamlocation  office,'  and  the  best 
illustration  of  *how  not  to  do  it'  in  our  generation.'' 

Engineers  have  employed  an  elephant  to  do  the  work  of  a  monse,  and 
the  bnrly  brate  has  trodden  down  and  has  laid  waste  the  country.  Then, 
as  to  its  utilization :  here  the  system  almost  entirely  breaks  down.  Not- 
withstanding nnmeroas  attempts,  no  portable  manare  ever  has  been,  or 
ever  will  be,  made  out  of  sewage.  The  chemical  value  of  average  sew- 
age, if  it  could  be  extracted,  is  a  penny  per  ton,  as  deduced  from  ninety* 
three  analyses  of  Rngby  sewage,  by  Professor  Way. 

66.  Utilization  of  sewage  by  irrigation  impracticable. — ^Nor, 
indeed,  except  in  rare  and  isolated  cases,  can  irrigation  be  employed  as 
a  method  for  utilizing  this  waste,  owing  to  the  immense  extent  of  sur- 
face which  would  suffice  to  render  this  system  available,  since  it  is  esti- 
mated that  for  a  city  of  a  half  million  inhabitants  it  would  require  from 
12,000  to  15,000  acres  of  land. 

In  view,  therefore,  of  all  the  objections  urged  against  the  system  of 
water-sewage,  its  enormous  waste  of  valuable  material ;  its  expense  in 
fixtures  and  for  water-supply;  its  interference  with  navigation  on  riv- 
ers; and,  finally,  its  disastrous  results,  as  manifest  in  the  health-rates, 
the  Sewage  Association  of  Glasgow,  to  which  reference  has  already  been 
made,  with  all  varieties  of  opinion  as  to  what  should  be  done,  passed 
one  resolution  unanimously,  viz,  that,  whatever  system  may  be  adopted, 
the  excreta  must  be  kept  out  of  the  public  sewers. 

In  submitting  his  process  to  the  Glasgow  Sewage  Association,  Mr. 
Stanford  presented  the  following  details  and  statistics,  from  which  it 
will  readily  appear  that  there  exists  not  only  a  better  way  than  that  in 
common  use  in  our  cities,  so  far  as  regards  health,  but  also  that  a  wise 
economy  will  not  long  permit  this  source  of  revenue  to  remain  neglected. 

"The  objections  urged  against  the  system,  when  earth  is  used,  are,'^ 
he  says,  "first,  the  large  quantity  of  earth  required — three  and  a  half 
times  the  weight  of  the  excreta;  and,  second,  the  difficulty  of  obtaining 
the  quantity  required,  and  of  drying  it.  Xow,  both  these  difficulties  are 
disposed  of  by  using  charcoal.  I  employ,  by  preference,  sea- weed  char- 
coal, because  it  is  the  most  porous,  the  best  absorbent,  and  the  cheapest. 
It  only  requires  one-fourth  the  weight,  compared  to  earth ;  and,  when 
the  mixture  is  removed  and  placed  under  cover,  it  soon  dries.  This 
mixture  can  be  stored  for.  any  length  of  time,  and  used  again  several 
times.  When  convenient,  it  is  reburned,  like  the  char  in  sugar- 
refineries,  except  that  this  process  is  carried  out  in  apparatus  which 
admits  of  collecting  the  ammonia  and  other  products  condensed.  The 
vhole  of  the  ammonia  is  thus  collected,  while  the  phosphoric  acid, 
potash,  and  mineral  matters  accumulate  in  the  charcoal,  together  with 
the  carbon  from  the  organic  constituents  of  the  excreta.  The  weight  of 
the  charcoal  is  increased  to  the  extent  of  about  6  per  cent,  with  each 
Qsing,  and,  if  dried  and  reused  five  times,  about  25  per  cent,  with  each 
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r 
rebaming.    With  this  constant  addition,  the  char  does  not  reqaire 

replacing  with  fresh  material,  so  that  its  cost  is  only  a  primary  ontlay; 

the  ultimate  result  being  that  the  excreta  are  deodorized  by  a  charcoal 

derived  from  themselves,  and  a  company  working  this  process  woald, 

in  addition  to  securing  the  whole  of  the  ammonia,  become  sellers  of 

a  charcoal  second  only  in  value  to  that  from  bones  to  the  extent  of, 

in  Glasgow,  if  the  process  were  general,  19  tons  a  day,  or  6,935  tons  a 

year;  the  total  quantity  of  excreta  which  Glasgow  has  to  remove  being 

385  tons  a  day,  and  their  value,  at  29s.  6d.  a  ton =£569.    The  ultimate 

results  being  the  same,  any  charcoal  may  be  used  at  first    The  process 

is  carried  on  without  odor,  from  the  closets  to  the  finished  products." 

In  the  several  papers  presented  by  Mr.  Stanford  to  the  Glasgow  Phil- 
osophical Society,  and  from  which  I  have  freely  quoted,  the  author 
gives  the  minutest  details  as  to  the  analytics^  results  of  his  process, 
with  estimates  of  expenses  and  values  of  the  various  prodncts,  all 
which  seem  conclusively  to  prove  that  this  process  leaves  nothing  to  be 
desired.  Already,  in  our.  own  country,  the  principal  feature  of  the  sys- 
tem, the  dry-closet,  has  been  widely  adopted,  and  has  never  failed  to 
give  entire  satisfaction.  Testimonials  from  multitudes  are  at  hand  to 
prove  it  to  be  all  that  was  ever  claimed  for  it  The  substitution  of 
charcoal  for  earth  has  enabled  the  system  to  be  economically  introduced 
into  onr  larger  cities,  thus  enabling  us,  as  for  example  in  New  York, 
not  only  to  effect  a  saving  in  the  enormous  expense  of  a  water-supply 
necessary  to  carry  off  this  waste,  (an  ainoant  of  water  at  least  three 
hundred  and  sixty-four  times  the  entire  weight  of  the  excreta  to  be  re- 
moved, and  about /our  thousand  times  the  weight  of  dry  matter,)  even  in 
those  cities  where  water  is  sparingly  used — not  only  to  save  the  expense, 
stated  by  Professor  Chandler  to  be  in  New  York  Gity  $48,000  a  year, 
for  the  removal  of  this  disgusting  refuse  from  those  sections  where 
water-sewage  is  not  employed,  and  which  valuable  material  cannot 
even  be  given  away  on  account  of  its  offensive  character,  but  also  to 
return  to  agriculture  an  annual  aggregate  of  at  least  $2,000,000  worth  of 
fertilizing  material,  enough  at  the  very  least,  as  has  been  already^  dem- 
onstrated, to  make  the  system  self-supporting  instead  of  a  constant  tax 
upon  the  people  of  that  metropolis. 

In  reference  to  this  question,  which  has  already  been  pretty  widely 
discussed  in  our  own  country,  Prof.  S.  W.Johnson  says:  "The  ques- 
tion of  sewage  is  one  of  the  highest  importance ;  the  difficulties  increase 
about  it  from  year  to  year.  The  method  of  Mr.  Stanford  is  the  best 
solution  hitherto  attempted  of  this  difficult  problem." 

But,  as  has  been  already  remarked,  the  financial  aspect  of  the  problem 
presented,  important  as  it  is,  and  the  agricultural  importance  of  this 
question,  than  which,'probably,  there  are  none  greater,  are  quite  second- 
ary to  its  sanitary  considerations.  Financially,  however,  our  solution  o^ 
this  question  has  hitherto  only  a  debtor  side,  and  that  side  enormous,  but 
for  all  that,  were  the  problem  only  solved,  leaving  but  this  wasteful,  ex- 
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travagant  exhibit  as  evidence  of  its  unsatisfactory  solution ^  so  great  is 
the  practical  convenience  of  the  present  system,  so  great  the  revolution 
sought  to  be  accomplished  in  theoverthrotir  of  water-sewage,  or  at  least 
in  preventing  its  future  increase,  that  against  comfort,  convenience,  and 
prejudice  united,  no  arguments  merely  financial  could  avail. 

67.  SAiaXABT  CONSIDERATIONS  BELATINd  TO  PRESENT    SYSTEM. — 

Reference  has  already  been  made  to  the  official  testimony  in  England. 
It  is  from  the  sanitary  stand-point  alone  that  the  present  system  must 
be  supplanted  by  some  other  system  worthy  of  the  state  of  science  of 
this  age. 

The  effect  of  atmospheric  oxygen  in  burning  up  sewage  and  purifying 
polluted  streams,  so  long  regarded  as  though  it  were  an  established  fact 
of  science,  needs  further  investigation,  and  it  is  earnestly  to  be  hoped 
that  this  almost  universal  belief  may  receive  at  least  partial  conftrma- 
tioD.  Indeed,  every  chemist  knows  that  the  destruction  of  organic  mat- 
ter as  sewage,  without  the  aid  of  heat,  requires  the  prolonged  action  of 
his  most  powerful  chemicals,  and  latterly  this  hitherto  almost  undis- 
pated  view  concerning  the  action  of  atmospheric  oxygen  is  being  most 
seriously  questioned  by  highest  authority.  Sir  Benjamin  Brodie,  pro- 
fessor of  chemistry,  Oxford  University,  in  his  evidence  before  the 
^^Bivers  Pollution  Commission,"  says : 

^^  I  should  say  that  it  is  simply  impossible  that  the  oxidizing  power 
acting  on  sewage  running  in  mixture  with  water  over  a  distance  of  any 
length  is  sufficient  to  remove  its  noxious  quality.  I  believe  that  an 
iufinitesimally  small  quantity  of  decaying  matter  is  able  to  produce  an 
iDjorious  effect  upon  health ;  therefore,  if  a  large  proportion  of  organic 
matter  was  removed  by  the  process  of  oxidation  the  quantity  left  might 
be  qtiite  sufficient  to  be  injuriousf  to  health.  To  think  to  get  rid  of 
organic  matters  by  exposure  to  the  air  for  a  short  time  is  absurd." 

The  report  of  these  commissioners  appointed  to  inquire  into  the  best 
means  of  preventing  the  pollution  of  rivers,  among  whom  was  Dr.  Frank- 
land,  F.  E.  S.,  professor  of  chemistry  in  the  Royal  School  of  Mines, 
London,  and  Sir  William  Dennison,  F.  B.  S.,  says : 

^^  Oar  experiments  showed  that,  in  fact,  no  sewage  whatever  was  so  con- 
verted or  destroyed,  even  after  the  lapse  of  a  week  (in  a  flow  of  one  hun- 
(ired  and  sixty-eight  miles,  or  at  the  rate  of  one  mile  an  hour)  since  the 
amonnt  of  carbonic  acid  dissolved  in  the  water  remained  constant  during 
the  whole  period  of  the  experiment ;  while,  if  the  sewage  had  been  con- 
verted into  inorganic  compounds,  the  carbonic  acid,  as  one  of  these  com- 
pounds, must  have  increased  in  quantity.  Thus,  whether  we  examine  the 
organic  pollution  of  a  river  at  different  points  of  its  flow,  or  the  rate  of 
^sappearance  of  the  organic  matter  of  sewage  when  the  latter  is  mixed 
with  fresh  water  and  violently  agitated  in  contact  with  air,  or  finally, 
the  rate  at  which  dissolved  oxygen  disappears  in  water  poUnted  with 
0  per  cent,  of  sewage,  we  are  led  in  each  case  to  the  inevitable  con- 
clusion that  the  oxidation  of  the  organic  matter  in  sewage  proceeds 
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with  extreaie  slowness,  even  when  the  sewage  is  mixed  with  a  large 
Tolume  of  nnpoUated  water,  and  that  it  is  impossible  to  say  how  for 
such  water  must  flow  before  this  sewage  matter  becomes  thoroughly 
oxidized.  It  will  be  safe  to  infer,  however,  from  the  above  results,  that 
there  is  no  river  in  the  United  Kingdom  long  enough  to  effect  the  destruetioH 
of  sewage  by  oxidation  J' 

Professor  Chandler  estimates  the  daily  supply  of  water  in  the  oity  of 
New  York  at  104,000,000  gallons,  a  quantity  which,  as  he  declares, 
could  never  be  subjected  to  purification.  This  river  of  fllth  flows  into 
the  rivers  on  either  side  of  the  city.  Indeed,  as  Mr.  Stanford  remarks, 
<<I  have  always  maintained  that  chemists  have  been  most  unfairly 
treated  in  this  matter.  Engineers  have  too  fondly  believed  that  water 
is  the  great  purifler,  and  so  they  dilute  the  excreta  with  365  times  its 
bulk  of  water,  and  reduce  its  value  to  one  penny  a  ton,  and  then  turn 
around  on  the  chemist  and  expect  him  to  reverse  the  process,  pick  out 
the  penny,  and  repay  the  expenditure.  Now,  if  it  were  a  simple  mix- 
ture— if  it  were  only  to  separate  the  grain  of  wheat  from  the  sack  of 
chaff— the  problem  would  be  difficult  enough ;  but  we  know  the  case  to 
be  far  worse  than  this }  it  is  the  handful  of  yeast  in  the  sack  of  flour 
that  we  are  called  upon  to  extract,  and  the  fermentation  of  which  we  are 
expected  to  prevent  after  it  has  occurred.  A  small  portion-  of  dilute 
sewage,  mixed  with  a  large  excess  of  water,  soon  renders  it  all  equally 
offensive,  and  the  problem  of  extracting  its  value  is  one  which  no  chem- 
ist need  ever  attempt  to  solve.  The  water-closet,  with  many  apparent 
advantages,  and  with  all  our  prejudices  in  its  favor,  carries  an  attendant 
train  of  evils,  which,  I  am  fully  persuaded,  will  ultimately  doom  it  to 
oblivion.'' 

In  a  report  upon  the  sanitary  condition  of  several  towns  in  England, 
Mr.  Simms  says :  ^'  Diarrhoeal  diseases  are  increasing  in  this  country.  If 
the  diarrhceal  death-rate  of  England  generally  were  only  ten  times  the 
minimum  diarrhceal  death-rate,  there  would  be  an  annual  saving  in 
England  of  nearly  20,000  lives.  In  the  districts  which  suffer  the  high 
diarrhoeal  death-rates,  the  population  either  breathes  or  drinks  a  large 
amount  of  putrifying  animal  refuse.  The  excess  of  mortality  has,  in 
all  cases,  been  coincident  with  one  or  other  of  two  local  circumstances : 
the  tainting  of  the  atmosphere  with  the  products  of  organic  decompo- 
sition, especially  of  human  excrement,  or  the  habitual  drinking  of  im- 
pure water.'' 

From  a  report  made  to  the  privy  council  of  Great  Britain  I  quote : 
^^  Cholera  derives  all  its  epidemic  destructiveness  from  lilth,  and  e8i>ec- 
ially  from  excremental  uncleanliness.  The  diffusion  of  cholera  among 
us  depends  entirely  upon  the  numberless  filthy  facilities  which  are  let 
exist,  and  especially  in  our  larger  towns,  for  the  fouling  of  earth,  and 
air,  and  water,  and  this,  secondarily,  for  the  infection  of  man  with  what- 
ever contagion  may  be  contained  in  the  miscellaneous  outflowings  of 
the  population.    Excrement-sodden  earth,  excrement-reeking  air,  excre- 
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meut-taiuted  water ;  these  are  for  as  the  causes  of  cholera.  Cholera- 
ravagiDg  here  at  long  interval  is  not  nature^s  only  retribntion  for  our 
neglect  in  such  matters  as  are  in  question.  Typhoid  fever  and  much 
endemic  diarrhoea  are  incessant  witnesses  to  the  same  deleterious  in- 
fluences." 

The  London  Times,  in  a  recent  article  on  the  expected  cholera-epi- 
demic, said :  ^^  In  the  first  place,  the  destruction  of  the  excreta  from 
cholera-patients  must  be  insisted  on  under  the  heaviest  penalties,  and  a 
system  of  inspection  adequate  to  enforce  this  provision  must  be  organ- 
ized. Without  these  preliminary  safeguards  we  cannot  hope  to  resist 
the  enemy  with  any  success.  So  long  as  the  germs  of  the  disease  are  al- 
lowed to  pass  through  the  sewers  into  the  rivers,  to  be  washed  up  by 
the  tide  against  our  sea-side  villages,  to  be  wafted  about  our  streets  in 
the  form  of  impalpable  dust,  we  cannot  hope  for  any  good  results  from 
sanitary  measures  of  the  ordinary  kind.  Cleanliness,  ventilation,  above 
all  a  pure  water-supply,  are  advantages  which  cannot  be  overvalued. 
Bot  until  the  germs  of  disease  are  systematically  destroyed  and  excluded 
from  any  chance  of  mingling  with  the  air  we  breathe  and  the  water  we 
drink,  nothing  will  control  the  ravages  of  cholera.'' 

It  is  unnecessary  to  add  to  the  testimony  which  the  thoughtful  inves- 
tigations of  all  classes  of  scientific  men  have,  during  the  past  few  years, 
accumulated.  It  cannot  be  denied  that  conflicts  of  opinion  upon  some 
minor  points  have  arisen,  but  upon  the  main  question  at  issue  there  has 
been  practical  unanimity  among  the  hosts  of  physicists  and  physicians, 
chemists  and  microscopists ;  and  although  by  habit  we  have  come  almost 
to  forget,  if  not  to  doubt,  the  existence  of  those  hidden  dangers  which 
environ  us,  we  nevertheless  no  longer  regard  pestilence  and  plague  as 
evidence  of  Divine  wrath,  but  rather  as  the  legitimate  consequences  of 
violation  of  sanitary  laws ;  and  although,  as  we  believe,  and  not  without 
reason,  that  pestilence  and  plague  will  never  again  afflict  us  as  in  the 
past,  yet  the  alarming  fatality  of  certain  districts,  the  almost  periodical 
increase  in  our  death-rates,  teaches,  or  should  teach  us,  that  our  lesson 
\^  but  half  learned,  and  that  we  have  reason  to  hope  that  future  genera- 
tions will  refer  to  our  accounts  of  the  devastations  of  cholera,  malarial, 
and  similar  diseases,  as  we  now  look  back  upon  those  feai^ul  records  of 
the  plague. 

This  question,  therefore,  whether  contemplated  in  its  relations  to 
agricultural  economy  or  from  a  sanitary  standpoint,  is  one  of  extreme 
importance,  and  from  year  to  year  presses  more  and  more  for  a  solution- 
The  progress  of  civilization  thus  far  has  converted  many  of  our  rivers 
into  sewers  and  our  harbors  into  cess-pools,  entailing  enormous  waste, 
and  enveloping  us  in  an  atmosphere  charged  with  the  possibilities 
of  disease.  Already  many  of  our  larger  cities  are  seriously  apprehen- 
sive as  to  their  future  water-supply,  for  the  polluting  touch  of  advancing 
civilization  and  prosperity  threatens  with  defilement  the  fountain-heads. 
Corporations  and  legislatures  have  grasped  the  difficult  problem,  and 
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are  earnestly  discnssing  measures  of  relief,  bnt  there  has  seemed  little 
hope  of  success. 

To  aire  seems  well-nigh  impossible,  bat  thus  far  the  efforts  pot  forth 
have  been  principally  to  this  end.  To  prevent  this  state  of  affairs  ap- 
pears to  be  the  new  phase  which  the  problem  is  assuming,  and  we  can- 
not doubt,  in  view  of  the  marvelous  and  frequent  triumphs  of  science, 
but  that,  with  the  stimulus  of  many  millions  of  money  annually  to  be 
saved,  with  the  dread  of  pestilence  and  death  through  continued  disre- 
gard of  sanitary  requirements  to  urge  on  investigation,  this  problem 
also,  from  this  new  method  of  attack  being  adopted,  must  soon  yield  to 
science,  if  it,  indeed,  has  not  already  received  in  this  system  of  Mr. 
Stanford  a  complete  and  satisfactory  solution. 
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PHOTOGRAPHY  AT  VIENNA  AND  RECENT  IMPROVEMENTS  IN 

PHOTOGRAPHY. 


Introduction. — 1.  in  preparing  a  report  on  'Hhe  recent  improve- 
ineuts  in  photography,"  as  shown  at  the  Vienna  Exhibition  of  1873,  it 
seemed  of  primary  importance  to  ascertain  what  new  processes  of  special 
valne  bad  been  discovered.  To  these  facts,  gathered  both  at  the  exhi- 
bition and  from  other  sources,  it  was  deemed  advantageous  to  add  a 
review  of  the  developments  in  the  science  and  art  of  photography  since 
the  World's  Fair  at  Paris  in  1867, 

2.  As  greater  interest  attaches  to  the  novel  inventions  than  to  the 
modifications  of  either  well-known  chemicals  or  apparatus,  they  will  be 
dwelt  upon  at  length.  We  will  refer  to  them  in  connection  with  the 
nation  on  whose  list  the  inventor's  name  appears  as  an  exhibitor,  and 
tbas  follow  the  order  of  the  official  catalogue  of  the  exhibition.    The 

^coarse  thus  pursued  will  be  that  taken  by  most  of  those  who  saw 
this  vast  display,  brought  from  all  parts  of  the  world,  in  a  building 
under  whose  dome  that  of  St.  Paul's  Cathedral  could  easily  be  placed. 

3.  American  photogeaphy.— Immediately  to  the  right  of  the  west- 
ern portal  we  met  with  the  collection  sent  from  the  United  States.  The 
large  cases  filled  with  fine  photographs  produced  a  marked  effect  as  they 
caught  the  c^ye  before  it  tired  with  the  sight  of  other  things.  The  Ameri- 
can photographers  gave  in  their  exhibits  some  very  commendable  work. 
The  artistic  grouping  in  the  pictures,  the  poses,  choice  of  representative 
types  of  beauty,  the  clearness  of  outline  and  detail,  were  not  surpassed  by 
either  Austria,  Hungary,  or  Russia — the  only  countries  that  approached 
them.  Practical  common  sense  asserted  itself  here  as  elsewhere,  and  Euro- 
peans were  willing  to  acknowledge  this  superiority.  American  exhibitors 
may  certainly  boast  of  the  splendid  panoramic  views,  of  which  many  were 
'^ent,  and  of  those  essentially  American  productions  of  the  photographic 
art,  the  ferrotype,  and  the  more  pleasing  portraits  on  porcelain.  The  last- 
mentioned  are  beyond  doubt  as  soft  and  delicate  in  tint  and  outline  as 
any  known  style.  Indeed,  they  excel  in  many  respects  the  chromo-pho- 
tographs  to  be  mentioned  in  another  group.  It  is  strange  that  ferrotypes 
are  not  more  frequently  made  in  Europe.  Peripatetic  photographers 
there  employ  almost  invariably  the  positive  collodion-process. 

Besides  the  specimens  of  portraiture  noticed,  there  were  microscopic 
and  life-size  photographs,  both  of  which  are  justly  celebrated.  Ameri- 
can photographs  of  microscopic  objects  are  becoming  better  known  and 
more  fully  appreciated  each  year.    America  is  already  at  the  head  of 
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solar,  lunar,  and  spectroscopic  photography,  thanks  to  Eutherford  and 
the  Drapers.  We  were  sorry  not  to  have  seen  any  of  Woodward's 
microscopic  work  at  the  Exhibition.  E.  &  H.  T.  Anthony  had  many 
photographs,  chemicals,  and  apparatus  of  all  kinds  on  exhibition. 

4.  Having  only  arrived  in  Vienna  a  day  or  two  before  the  distribution 
of  prizes,  the  juries  had  seen  all  there  was  to  be  seen,  and  heard  all  there 
was  to  be  explained,  and  both  exhibitors  and  their  deputies  had  taken 
their  departure,  leaving  no  one  to  give  information  concerning  the  merits 
of  chemicals  and  apparatus,  or  to  show  by  experiment  their  manner  of 
working.  Looking  at  collodions  done  up  nicely  In  bottles  gives  little 
information  as  to  the  time  of  exposure  they  require  or  as  to  their  chem- 
ical composition.  The  same  holds  good  of  many  other  chemicals ;  and 
judgment  cannot  be  given  on  improvements  in  apparatus  that  were  not 
easUy  detected  by  inspection  through  glass  cases.  It  is  a  matter  of  regret 
that  it  is  impossible  to  give  what  would  undoubtedly  be  of  great  interest 
to  many ;  but,  although  repeated  attempts  were  made  to  find  exhibitors 
or  their  representatives,  ail  such  efforts  proved  unavailing.  No  one, 
however,  had  been  appointed  to  undertake  the  work  of  reporting  this 
department,  and  the  endeavor  is  here  made  to  describe  the  new  pro- 
cesses more  fully.  With  that  aim  many  were  studied  in  actual  practical 
operation. 

5.  By  the  plan  adopted  by  the  juries  in  deciding  the  merits  due  aa 
invention,  no  very  strict  comparison  was  made  with  others  of  the  same 
character,  but  the  intrinsic  value  of  the  discovery  was  regarded,  and 
credit  awarded  accordingly.  It  would  be  impossible  for  any  one  to  de- 
termine whether  this  or  that  lens-system  was  practically  the  best,  unless 
an  experimental  research  was  made,  a  course  evidently  out  of  the  ques- 
tion among  such  a  vast  number  of  exhibits  as  was  collected  at  Vienna, 

6.  It  has  been  thought  wise  to  append  a  list  of  Americans  who  were 
recipients  of  honors.  This  list  is  translated  from  the  official  announce- 
ment of  awards. 

E.  &  H.  T.  Anthony,  of  New  York  ;  for  photographic  apparatus. 
Medal  of  merit. 

Charles  Bierstadt,  of  Niagara,  N.  Y.;  for  views  of  Niagara  Falls. 
Medal  of  merit. 

Thomas  House  worth,  of  San  Francisco;  for  landscape- views.  Medal 
of  progress. 

William  R.  Howell,  of  New  York;  for  portraits,  (a  collection.)  Medal 
of  merit. 

W.  Kurtz,  of  New  York ;  for  a  collection  of  portraits.  Medal  of  goad 
taste. 

James  Landy,  of  Cincinnati ;  for  portraits.    Medal  of  merit. 

Leon  van  Loo,  of  Cincinnati ;  for  portraits.    Honorable  mention. 

Murbridge,  of  San  Francisco ;  for  landscape- vie ws.   Medal  of  progress. 

Henry  Richman,  of  Cincinnati ;  for  microscopical  photographs.  Medal 
of  merit. 
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Henry  Bocher,  of  Ohicago ;  for  portraits.    Medal  of  merit. 

W.  Schwind  &  E.  Krtiger,  of  New  York;  for  portraits.  Honorable 
mention. 

Scovill  Manafactaring  Company,  of  New  York ;  for  photographic  ap- 
paratos.    Medal  of  merit. 

Emil  P.  Spahn,  of  Newark ;  for  an  improved  rest.    Honorable  mention. 

Unnevehr,  of  New  York;  for  photography  of  reliefs.  Honorable 
mention. 

C.  E.  Watkins,  of  San  Francisco ;  for  landscape- views.  Medal  of 
progress. 

7.  Although  the  American  exhibitors  presented  nothing  that  gave 
eridence  particalarly  of  scientific  advancement  or  discovery,  there  are 
many  scientific  men  in  this  conntry  associated  with  photography.  The 
Drapers  were  closely  connected  with  the  earliest,  as  well  as  the  most 
recent,  investigations  in  photography.  M.  Carey  Lea,  of  Philadelphia, 
has  become  widely  known  for  his  valuable  work,  especially  in  dry-collo- 
dion processes  and  in  alkaline  development.  The  globe-lens  may  also  be 
classed  with  the  many  American  ideas,  although  not  now  a  novelty. 
Our  appreciation  of  European  discoveries  has  shown  itself  by  their  be- 
ing almost  at  once  put  in  operation,  on  even  a  larger  scale  sometimes 
than  on  the  other  side  of  the  Atlantic.  Since  1873  renewed  opportuni- 
ties to  judge  of  this  have  presented  themselves.* 

VENEZUELA  AND  BRAZIL. 

8.  Only  fair  specimens  of  photography  giving  the  scenery  and  archi- 
tectural constructions  of  the  country  were  presented ;  the  portraits  of  the 
inhabitants,  &om  the  highly-civilized  to  the  most  degraded  and  nnedu- 
cat^  natives,  however,  at  once  arrested  attention.  Indeed,  some  of 
the  latter  were  taken  with  the  object  of  furthering  the  science  of  an- 
thropology, and  now  make  valuable  additions  to  European  museums. 
There  is  scarcely  a  word  more  that  can  be  said  concerning  the  speci- 
mens from  these  two  countries. 

GREAT  BRITAIN. 

0.  England. — ^The  large  and  very  fine  photographs  made  by  the  dry- 
collodion  processes  produced  a  strong  impression.  They  were  generally 
artistic  studies  from  nature,  comprising  fine  types  of  heads,  landscapes, 
and  animals,  and  for  the  most  part  not  retouched.  The  photographs 
made  by  Col.  Stuart  Worthley  by  the  use  of  uranium  salts  demand 
especial  mention,  as  do  those  of  Beasley,  also  made  by  a  dry -collodion 
process. 

10.  Worthley's  method  consists  in  covering  albumenized  paper  with 
a  collodion  containing  nitrate  of  uranium  and  nitrate  of  silver.  The 
paper,  when  dried,  is  insolated,  washed,  and  fixed  as  by  ordinary  means.t 

*  Largo  n ambers  of  prints  are  now  made  iu  Philadelphia  by  the  Woodbury  and  in 
^'ew  York  by  the  Albert  process, 
♦v.  Monckboven,  "TraiW  g6n<Sral  de  pbotograpbie/'  p.  329. 
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There  were  two  exhibits  by  autotype,  or  carbon  processes,  pictures 
mainly  of  animals.    Feneley's  magic-lantern  views  wore  also  excelleut. 

11.  We  must  accord  to  England  the  credit  for  one  great  step  in  ad- 
vance, especially  as  the  discovery  is  not  only  eminently  scientifiCf4>at 
also  industrial.  The  process  referred  to  is  that  of  Woodbury.  The  basis 
of  this  consists  in  making  a  relief-picture  in  lead  from  a  gelatine  film. 
Like  many  inventions,  in  a  great  measure  it  was  the  combination  of 
known  facts  to  secure  a  new  and  happy  result.  Keither  the  reliefs 
produced  by  the  action  of  light  through  a  negative  on  bichromatized 
gelatine,  nor  the  impression  in  lead  of  the  finest  textures  or  of  organic 
substances,  were  discoveries  of  Woodbury,  but  their  arrangement  and 
union  is  due  to  him.  A  sheet  of  lead  in  the  possession  of  the  writer, 
from  the  Vienna  Imperial  Printing  Establishment,  bears  the  impress  of 
a  leaf  and  of  a  piece  of  lace,  and  scratched  on  the  plate  is  the  date, 
June  19, 1863.  In  this  same  collection  some  of  the  first  carbon  prints, 
made  by  Tessi6  du  Motay  and  Mar^chal,  of  Metz,  and  exhibited  in  1867, 
may  be  found.  Talbot,  in  1853,  Pretsch  and  Poitevin,  in  1855,  made 
use  of  bichromatized  gelatine  for  photo-engraving.  Dr.  Beck  exhibited 
in  the  *^  additional  collection''  proofs  made  by  Pretsch  in  1854.  Wood- 
bury dates  his  first  patent  1864.*  Thus,  although  the  facts  were  not  in 
themselves  original  with  Woodbury,  too  much  praise  can  scarcely  be 
given  for  the  exceeding  novelty  of  their  application. 

12.  The  outline  of  this  justly-celebrated  method  having  been  given, 
the  description  of  the  more  practical  details,  as  seen  at  Messrs.  Gonpil 
&  Co.'s  establishment^  near  Paris,  alone  remains.  A  coating  of 
gelatine,  with  some  such  substance  a«  collodion  or  mica  as  a  back- 
ing, is  prepared  on  a  plate  glass.  To  the  gelatine  bichromate  of 
ammonia  is  added,  rendering  it  sensitive  to  light.  When  removed 
together,  say,  with  collodion,  from  the  glass,  it  is  exposed  to  the 
action  of  light  behind  a  negative,  the  collodion  in  contact  with  the  nega- 
tive. After  sufiicient  insolation,  the  gelatine  is  removed  and  washed 
in  warm  water.  The  appearance  of  the  Prussian-blue  mixed  in  the  film 
shows  whether  the  exposure  was  long  enough  or  not,  by  the  depth  of 
coloration.  This  thin  film  of  gelatine,  when  dry,  serves  as  a  relief,  from 
which  an  impression  in  soft  metal  can  be  obtained.  To  accomplish  this, 
the  film*is  placed  between  a  steel  plate  and  a  sheet  of  type-metal  or 
lead,  and  is  subjected  to  a  pressure  of  500  to  515  kilograms  to  the 
square  centimeter,  in  a  hydraulic  press.  The  matrix  thus  produced  is 
hoUowedJ  out  where  the  deepest  tints  are  desired ;  it  is  therefore  the 
reversed  the  gelatine.  To  obtain  from  this  a  positive  picture,  the  lead 
plate  is>(\justed  in  a  press ;  on  it  is  poured  a  warm  solution  of  gelatine 
impregnated  with  coloring-matter,  and  the  whole  covered  with  a  sheet 
of  paper,  a  plate  of  glass,  or  whatever  is  to  receive  the  picture^  A 
slight  pressure,  one  kilogram  per  square  centimeter,  is  applied,  ex- 
pelling the  excess  of  gelatine,  and  the  mass  is  thus  allowed  to  cool. 

*  "Abridgments  of  Specifioations  of  British  Patents/'    Photography,  Part  II,  p.  U7. 
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At  A8niferes  six  of  these  small  presses  are  worked  by  one  person. 
Tbey  are  placed  on  a  turning  table,  and  by  the  time  the  sixth  is 
filled  and  shut  down  the  first  is  quite  cool  and  the  paper  ready  to  be 
removed.  The  paper  and  adhering  gelatine  are  placed  in  a  slightly 
alkaline  bath,  thns  rendering  the  photographic  print  insoluble.  For 
cartes  de  visite  a  gloss  is  given,  as  usual,  with  a  double  roller.  After 
the  alkaline  bath,  washing,  and  drying,  the  picture  may  be  trimmed  and 
finished  as  usual.  Messrs.  Ooupil  &  Go.  print  large  numbers  of  these, 
supplying,  in  one  case,  a  theatrical  paper  in  Paris,  weekly,  with  the  por- 
trait of  some  popular  celebrity.  This  paper  is  sold  for  a  few  sous»  The 
prints  on  glass,  backed  by  a  plate  of  ground  glass,  make  exceedingly  ele- 
gant and  tasty  transparencies.  Tbe  largest  photographs,  however,  pro- 
(laced  by  this  process  are  those  of  Mr.  Garbutt,  of  Philadelphia.  Wood- 
bury has  made  several  improvements  in  his  process,  enabling  him  to 
print  as  with  ordinary  oleaginous  inks.  This  is  accomplished  by  adding 
finely-powdered  glass,  emery,  or  some  such  granulated  substance  to  the 
{.'elatine,  replacing  in  part  the  Prussian-blue.  This  granulated  body  is 
removed,  more  or  less,  with  the  soluble  gelatine  after  insolation,  but 
whatever  remains  is  reproduced  in  the  lead.  It  thus  not  only  indicates 
the  proper  exposure,  but  gives  an  inequality  of  surface,  especially  to 
the  half-tints,  which  retains  the  ink  in  the  pores  in  a  way  that  a  smooth 
."^arface,  though  of  the  same  depth,  is  incapable  of  doing.  Such  uneven 
sarfaces  are  absolutely  necessary  where  electroplate  copies  are  to  be 
made.  When  one  considers  the  large  proportion  of  half -tints  in  portraits 
from  life,  the  production  of  pores  to  hold  the  ink  in  photo-press- work  of 
this  description  is  better  appreciated.  From  copper  plates,  printing  is 
possible  both  from  the  high  and  low  relief. 

13.  Few  specimens  of  photography  by  ordinary  means  were  to  be* 
fonnd,  opportunity  being  scarcely  given  to  judge  of  the  merit  of  this 
department  of  English  photography.  The  want  of  such  examples  was, 
however,  a  small  matter,  considering  the  high  distinction  awarded  by 
^11  to  the  scientific  and  applied  work  of  the  nation.  England  has 
always  shown  herself  a  pioneer  in  aiding  science,  especially  where  it  is 
allied  to  every-day  life.  The  number  of  photographic  societies  and  the 
^^cceptance  of  their  researches  by  the  sister  societies  of  other  lands 
shows  with  what  esteem  the  labors  of  England  are  regarded.  As  these 
remarks  apply  only  to  the  British  Isles,  a  word  or  two  on  the  colonies 
ranked  next  on  the  list  will  not  be  out  of  place. 

U.  Mauritius. — ^The  collections  were  mostly  photographs  represent- 
ing the  inhabitants  and  the  landscape-scenery  of  the  country. 

15.  New  Zealand. — Here  again  portraits  of  the  aborigines  were  plon- 
tifol  The  science  of  anthropology  can  certainly  not  have  suffered  from 
the  Vienna  Exhibition.  There  was  also  a  book  on  the  birds  of  New 
Zealand,  illustrated  by  photographs. 

16.  Queenaland.'-A  small  number  of  colored  photographs  only 
appeared. 
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toarists  visiting  the  country  make  a  ready  market  for  the  fine  views  of 
places  of  interest,  and  we  find  the  photographs  prepared  to  supply 
their  wants.  The  unmounted  pictures  are  a  great  improvement  on 
those  formerly  attached  to  large  bristols.  The  photographs  exhibited 
by  J.  Bosetti,  Antonio  Sorgoto,  Oarl  Naja,  and  the  Vianello  Bros., 
in  the  great  rotunda,  attracted  much  notice.  It  is  scarcely  necessary  to 
mention  other  names  of  exhibitors  of  this  class.  Their  work  shows  no 
advance  beyond  what  has  been  seen  for  some  years  past.  We  find, 
however,  that  fac-simile  copies  are  now  produced  by  photographic  means, 
thus  giving  a  new  impulse  to  the  art.  Old  manuscripts,  and  articles 
valuable  from  artistic  or  historic  interest,  are  now  given  to  the  public,  as 
far  as  possible,  in  accurate  pictures.  Four  or  five  such  exhibits  were 
seen ;  one  series  was  taken  by  photolithographic  means.  Among  these 
may  also  be  classed  the  reproductions  of  manuscripts  and  sketches  by 
artists,  now  so  largely  used  in  the  study  of  art.  J.  Mamoli  displayed 
photographs  intended  to  be  placed  on  majolica  ware. 

33.  Two  exhibits  of  '^  aletoscopes  "  were  sent.  These  are  large  cameras 
for  views,  one  large  lens  taking  the  place  of  the  two  of  a  stereoscope. 
Peter  Bertoja  and  Anglioni  &  Co.  sent  some  fine  photographs  which 
the  Catalogue  says,  were  taken  by  jnoonlight.  The  views,  especially 
those  of  Venice,  produced  very  pleasing  effects.  We  presume,  though, 
that  the  Catalogue  is  in  error,  as  these  imitation  moonlight  scenes  are 
taken  by  sunlight,  exposing  the  plate  much  less  than  the  required  time 
for  an  ordinary  negative,  and  obtaining  a  photograph  of  the  sun's  disk, 
thus  introducing  what  one  would  suppose  to  be  the  moon.*  Professor 
Borlinetto,  of  Padua,  sent  a  treatise  on  photography  and  photographic 
work. 

The  Italian  department  was  the  most  ill-arranged,  in  some  respects, 
of  all  countries.  There  were  many  exhibits  catalogued  that  it  was 
impossible  to  find,  even  with  the  assistance  of  the  custodians.  The 
above  treatise  was  one  of  them.  J.  Matthieu  sent  essays  of  a  new 
method  of  reproducing  the  firmament,  and  some  other  improvements. 
C.  Massano  sent  a  new  method  of  systematizing  and  adjusting  photo- 
graphs. Neither  of  these  exhibits  could  be  found,  the  circumstance 
thus  adding  still  more  to  the  dif&culty  of  giving  Italy  her  just  dues. 
P.  Lombardi  presented  carbon  x)rints,  and  L.  Lamarra  photographs 
taken  by  artificial  light.  Lauro  Benaventura  produced  excellent  life- 
size  photographs  painted  in  oil ;  also  views  and  small  photographs ; 
and,  to  finish  the  list,  P.  Seveso,  photographic  apparatus. 

34.  The  science  of  photography  is  cultivated  by  the  ^'  Photographic 
Society"  of  Bologna.  This  society  sent  a  few  specimens;  nothing,  how- 
ever, of  note.  The  principal,  and  the  finest  exhibits  of  Italy,  were  to 
be  found  in  the  rotunda ;  but  the  arrangement  of  the  rest  cannot  be 
commended.  Either  the  objects  could  not  be  found,  no  one  could  direct 
the  visitor,  or  else  their  positions  prevented  close  inspection. 

^v.  Monckhoven,  p.  262. 
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So.  Sweden. — Beyond  the  few  exhibits  of  ordinary  collodion  nega- 
tives and  positives  on  albumenized  paper,  little  was  observed.  But 
oue  set  of  photographic  engravings,  and  a  series  of  photographs  on 
canvas  as  a  sketch  for  artists  in  oil,  formed  the  rest  of  the  specimens. 
Nine  firms  were  represented. 

36.  Norway. — ^This  country  was  behind  Sweden  in  the  number  of 
exhibits.  Views,  peasantry  in  costume,  and  a  few  portraits,  con- 
stituted, of  course,  the  larger  share.  There  were  some  photolithographs 
of  old  Norse  manuscripts,  which  were  interesting  to  antiquarians.  The 
Norwegian  scenery  is  very  wild  and  beautiful,  and  many  views  reminded 
one  of  Switzerland. 

37.  Denmark. — Here  there  was  more  to  attract  attention  than  in  the 
collections  of  its  neighbors  across  the  sea.  There  were  quite  a  number 
of  fine  photographs ;  in  all,  seventeen  exhibits.  The  views  and  costumes, 
as  usual,  a  necessity.  There  were  two  series  of  rather  good  photolitho- 
graphs, the  chief  army  staff  sending  maps  and  charts  prepared  by  this 
means.  One  exhibit  of  zincographs  was  also  seen.  S.  Nielsen  sent  sev- 
eral fine  micro-photographs.  Lonberg,  of  Copenhagen,  presented  a  fine 
collection  of  anthropological  studies  from  nature.  This  was  one  of  the 
few  especially  prepared  for  illustrating  the  science  of  anthropology. 

33.  Belgium. — Among  the  articles  here  placed  on  view  must  be  noticed 
the  large  percentage  of  carbon  prints  over  that  of  other  countries.  F. 
Devon,  G^ruset  Bros.,  and  Joseph  Maes  produced  some  fair,  even  excel- 
lent, carbon  pictures.  W.  Damry  exhibited  a  collection  of  portraits,  tke 
principal  claim  to  notice  being  their' exceeding  cheapness.  For  30  to 
40  centimes,  (6  or  8  cents,)  and  for  from  1  or  2  up  to  50  francs,  various 
grades  of  photographs  could  be  purchased.  Enamels  made  by  Guyot, 
an  assistant  of  Hochmuth,  deserved  attention.  Adolphe  Mey t,  of  Ghent, 
had  several  large  photographs  of  the  moon.  The  astronomical  photo- 
graphs were  taken  by  a  9|-inch  reflecting  telescope,  and  then  enlarged 
by  diffused  light.    They,  were  in  every  respect  worthy  of  inspection. 

39.  Among  the  Belgians,  although  for  some  reason  or  other  not  an 
exhibitor,  must  be  mentioned  Dr.  v.  Monckhoven,  whose  ''Trait6  Gen- 
eral de  Photographic"  has  given  much  information,  particularly  in  the 
preparation  of  the  descriptions  of  new  processes  in  this  report.  Eefer- 
ence  to  his  work  has  been  made  both  on  subjects  where  other  authori- 
ties could  be  quoted  and  also  where,  from  the  impossibility  of  obtaining 
information  at  Vienna,  research  concerning  methods  was  necessary. 
The  book  contains  much  that  is  interesting  to  the  general  reader,  and 
as  the  author  is  the  inventor  of  several  scientific  and  practical  processes, 
it  contains  much  of  value  for  the  specialist.  The  instruments  described 
and  pictured  by  him  commend  themselves  from  their  simplicity  and 
convenience  in  construction. 

40.  ^Netherlands. — The  views  and  portraits  made  by  J.  Kalkow,  the 
copies  of  the  old  masters  by  B.  E.  Eybrink,  and  the  phototypes  of  M. 
Verveer  were  about  all  that  was  commendable  among  collodion  pictures* 
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Dr.  F.  J.  Asser  sent  proofs  illastrating  a  photolithographic  process,  some 
of  which  looked  very  well.  The  Boyal  Topographical  lastitate  exhibited 
maps,  made  by  photographic  printing,  of  East  Indian  possessions.  Be- 
sides these,  there  were  also  chromo  and  photolithographs.  Biuger  and 
Chits,  of  Harlem,  exhibited  photolithographs,  photograms,  and  helio- 
phototypes.  The  specimens  from  Holland  were  very  creditable,  but 
deserving  of  less  attention  than  those  from  Belgium. 

41.  Germany. — ^The  large  number  of  pablishing-hoases  in  this  country 
creates  a  demand,  in  many  cases,  for  photographs  as  illustrations,  instead 
of  wood-cuts  or  engravings.  We  find,  therefore,  the  celebrated  names  of 
J.  Ot.  Gotta,  of  Stuttgart,  Bruckmann  &  Co.,  and  many  others  connected 
with  this  branch  of  the  art  Alexis  Jahn  sent  specimens  of  inking- 
rollers  for  photolithographic  and  engraving  purposes.  But  we  will,  for 
the  sake  of  conciseness,  group  the  exhibits,  thus  classifying  the  photo- 
graphic work  of  many  under  one  head.  There  were  four  or  five  firms 
whose  specialty  was  the  photographing  of  interiors  of  architectural 
structures,  the  publishing-house  of  Gerlach  taking  the  lead  of  these. 
Quite  a  number  of  life-size  or  very  large  photographs  were  shown. 
They  were  taken  by  different  processes,  none  of  which  were  new.  One 
firm  had  an  enlarging-apparatus  on  exhibition  with  the  photographs. 

42.  An  important  branch  of  industry  has  arisen  in  the  application  ot 
photography  to  the  decoration  of  porcelain.  The  silver  in  the  collodion 
is  changed,  if  necessary,  to  gold,  platinum,  iridium,  &c.,  by  immersion  in 
baths  of  salts  of  these  metals,  the  collodion  then  transferred  to  the  por- 
celain and  protected  by  a  glaze  ^  the  wares  are  subjected  to  the  action  of 
heat  in  a  muffle.  The  ornaments  are  thus  easily  produced,  the  color 
varying  according  to  the  metal  employed.  A.  G.  Steuder,  A.  Lisner, 
and  H.  Greiner  &  Co.  had  some  excellent  specimens  effected  by  similar 
enameling-processes.  Germany  has  of  late  years  famished  the  world 
with  large  quantities  of  scientific  apparatus  and  fine  chemicals.  It  was 
not  surprising,  therefore,  to  have  found  many  exhibits  of  this  class  of 
articles. 

43.  Three  firms  make  a  specialty  of  collodions.  Grabe  &  Co.  sent  au 
iodized  collodion  of  their  own  invention ;  Dr.  Franz  Schintzer  &  Co.,  a 
collection  of  photographs  taken  with  Greiner's  "universal  collodion:'' 
J.  Herzog,  collodions  and  varnishes;  F.  Beyrich  and  J.  Moser  manufac- 
ture stereoscopes.  Brandt  &  Wilde,  Hessler,  J.  F.  Schippang  &  Co., 
Bente  &  Stolze,  all  manufacture  appan^tus  and  chemicals.  Among  the 
makers  of  optical  instrument-s,  particularly,  the  industrial  establishment 
of  Eathenower  and  C.  F.  Usener  may  be  mentioned.  Dr.  J.  M.  Lowe 
and  G.  Wachmnth  produce  photographic  papers.  F.  X.  Biickner  was 
represented  by  a  tent  of  his  own  invention,  useful  in  out-door  photog- 
raphy. W.  Spindler,  of  Stuttgart,  sent  a  number  of  small  boxes  con- 
taining photographic  apparatus,  by  means  of  which,  from  accompany- 
ing negatives,  prints  could  be  obtained.  Among  those  who  exhibited 
stereoscopic  views,  fine  photographs  of  scenery,  costumes,  panoramas, 
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statuary,  works  of  art,  and  stadies  for  artists,  special  uieDtion  of  any  one 
firm  is  nnnecessary. 

44.  The  next  class  comprises  many  of  the  carbon  prints,  the  photolith- 
ographs,  and  the  helioty pes.  So  many  names  for  one  and  the  same  article, 
or  process,  are  given  that  the  subject  becomes  confusing.  Eight  or  nine 
firiDfi,  occupied  with  this  kind  of  work  exhibited  in  many  cases  the  col- 
lodioQ-process  photographs 'as  well.  Quite  a  number  of  names  are  asso- 
ciated with  painting  in  Oil  on  photographic  outlines.  The  reproductions 
of  oil-paintings,  fac-similes  of  art-gems,  are  properly  noticed  here.  Only 
one  set  of  microscopic  photographs  came  under  our  observation.  These 
were  made  by  Dr.  Gustav  Fritsch,  and  having  been  prepared,  evidently, 
with  great  care,  deserved  attention.  There  are  two  classes  of  micro- 
scopic photographs,  one  so  small  that  they  must  be  looked  at  under  a 
microscope  to  become  visible,  the  other  prepared  by  the  enlarging  power 
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of  a  solar  microscope,  the  object  therefore  greatly  magnified  in  the  pho- 
tograph. The  specimens  of  Dr.  Fritsch  belonged  to  the  latter  class. 
They  had  reference  to  medical  science.  The  photographic  laboratory  of 
the  Royal  Industrial  Academy  of  Berlin  gave  evidence  of  its  practical 
teaching,  in  photographs  of  scientific  apparatus  and  of  artistic  subjects. 
L.  Harnecker  presented  photographs  taken  by  artificial  light.  A.  Mey- 
denbaaer,  an  architect,  sent  yiews  of  buildings  and  landscapes  obtained 
with  dry  plates  in  a  <' photographic  theodolite.'^  The  surveying  commis- 
sion of  the  Grand  Duchy  of  Mecklenburg  had  a  series  of  charts  and 
maps  executed  by  the  aid  of  the  Albert  process.  These  last  form  one 
class  of  applications  of  photography  to  scientific  uses.  We  have  now 
to  review  the  body  of  the  exhibits  of  this  country,  but  only  in  so  far  as 
to  commend  the  photographers  of  Berlin,  Hamburg,  Stuttgart,  and 
Hanich,  with  one  or  two  others  of  smaller  cities.  Some  photographs 
were  exceedingly  well  taken,  others  might  better  have  remained  at 
iiome.  Berlin  was,  on  the  whole,  well  represented  in  every  line,  more 
of  the  chemicals  and  apparatus  being  sent  from  there  than  from  any 
other  city. 

45.  We  may  now  pass  to  the  consideration  of  the  most  interesting 
exhibits,  those  showing  the  new  processes,  and  find  in  them  much  to 
Admire.  Germany  has,  as  we  hope  to  show,  made  great  steps  in  ad- 
vance. Bomain  Talbot,  of  Berlin,  presented  solar  prints  and  apparatus 
for  obtaining  theuL  Dr.  E.  Jacobsen,  also  of  Berlin,  exhibited  colors 
and  proofs  of  a  new  process.  F.  H.  Dethleff  had  some  illustrations  in 
An  album,  and  chromophotographs.  Most  of  what  were  called  chromo- 
pbotographs  were  not  photographs  in  colors,  like  those  of  Yidal,  al- 
i^^y  described,  but  were  painted  by  hand,  and  rendered  transparent  by 
<h1  or  varnish.  Under  this  first  photograph,  made  to  adhere  to  glafis,  a 
second,  painted  somewhat  differently,  is  placed,  producing  a  very  pleas- 
Ant,  soft  appearance  when  viewed  by  reflected  light.  Many  such  were 
«een  in  the  Hungarian  department,  and  will  be  referred  to  in  that  con- 
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oeetioti.  George  Botter  &  Go.  sent  samples  of  photographic  papers* 
The  more  important  processes  now  demand  attention,  and  we  shall  take 
np'that  of  Albert  first,  as  some  of  the  others  resemble  it. 

46.  The  Albert  pbooess.— Ttiis  process,  invented  by  Joseph  Albert, 
of  Monich,  received  the  grand  diploma  of  honor,  and  certainly  the 
beauty  of  the  prints  obtained  is  almost  nnsarpassed.  The  process  itself 
differs  but  slightly  from  those  of  Poitevin,  Tessi6  da  Motay  and 
Marshal,  ami  others.  Bat  it  is  these  small  differences  that  render 
the  results  so  widely  diverse.  The  secret  of  the  method  seems  to  lie  in 
ttie  preparation  of  an  insoluble  first  coating  of  gelatine  on  the  glass, 
from  which  the  impressions  are  obtained.  A  finely-ground  glass  plate 
is  covered  with  a  mixture  of  gelatine  and  bichromate  of  ammonia, 
dissolved  in  water,  to  which  mixture  finely-beaten  white  of  egs  is 
added.  TAis,  being  dried  in  the  dark  at  30^  C,  and  exposed  afterward 
to  light,  the  gelatine-sarface  against  a  black  cloth,  is  rendered  insolu- 
ble. The  excess  of  bichromate  is  renroved  by  washing  in  cold  water 
and  the  plate  allowed  to  dry.  The  second  coating  of  gelatine  is  next 
given.  This  ii^prodaced  by  covering  the  first  with  a  complicated  mix- 
ture of  gelatine,  fish-glue,  albumen,  bichromate  of  potassa,  nitrate  of 
silver,  bromide  of  cadmium,  and  iodide  of  cadmium,  all  dissolved  in 
water;  and  of  lupuline,  gum  benzoin,  and  balsam  of  Tolu,  dissolved  in 
alcohol.  The  method  of  preparing  these  solutions,  and  the  quantity  of 
each  ingredient,  is  given  by  v.  Monckhoven,  p.  351,  Bierstadt  Supple- 
ment to  the  Photographic  Times,  June,  1875.  A  thick  or  thin  coating  is 
made  with  this  mixture  on  the  first,  according  as  portraits  or  line-engrav- 
ings are  desired.  The  thicker  the  layer  the  more  perfect  the  half-tints, 
so  that  this  is  specially  applicable  to  portrait-printing.  The  plate  thas 
prepared  is  exposed  behind  a  negative  for  a  quarter  of  an  hoar ;  it  is 
then  washed  in  lukewarm  water,  and  dried  in  a  vertical  position. 

Before  proceeding  to  print  from  the  plate,  it  is  placed,  for  four  or  five 
minutes,  in  cold  water  and  glycerine,  wiped  with  a  sponge,  and  then 
rubbed  with  a  piece  of  oiled  flannel ;  and  again  the  moist  sponge  is 
passed  over  it.  The  next  step  requires  the  exercise  of  great  skill  by  the 
workman,  in  order  to  ^^  cover"  the  plate  uniformly  by  means  of  a  litho« 
gi^^pbic  inking-roller.  The  impressions  resulting  areof  thefinest  quality. 
Either  the  photographs  on  paper  prepared  with  sblutions  of  common 
salt  or  albumenized  paper  can  be  imitated.  A  mach  greater  number 
of  impressions  can  be  taken  from  the  plates  than  by  most  other  proc- 
esses approaching  it  in  the  materials  used.  For  more  details  we  maeA 
refer  to  the  many  works  on  photographic  manipulation.  We  have 
already  mentioned  that  the  surveying  commission  of  Mecklenborg  had 
adopted  this  process  for  the  work  of  such  a  department,  thus  showing 
its  practicability.  Enough  has  been  said,  however,  to  demonstrate  the 
value  of  the  discovery,  and  the  recognition  of  its  merits  at  Vienna  is 
solely  a  fair  indication  of  its  excellence. 

47.  Friedrich  Bruckmaun's  publishing-house,  in  Munich,  issues  large 
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qaantitiee  ot  the  handsomest  photographs.  They  exhibited  manj 
elegaat  ^^ec^meos  in  the  Totanda,  and  now  prepare  many  hy  Woodbttty'a 
process,  already  described  nnder  England.  W.  Qriine,  known  from  hiik 
invention  of  gilding  and  otherwise  decorating  porcelain ,  had  exhibits. 
of  all  kinds  of  papers  for  photographic  nee,  mixtures  for  takiug  the 
reliefs  in  photographic  impressions,  and  othw  chemical  componnds 
brought  into  demand  by  the  latest  inventions.  We  will  torn  onr  atten* 
tioB  now  to  a  very  neat,  bnt  rather  difficult,  method,  which  gives,  not- 
withstanding, most  excellent  resnlt& 

48.  The  firm  of  Adolphe  Braun,  of  Domach,  Alsace-Lorraine,  publish 
photographic  prints,  mostly  copies  of  the  works  of  art  in  the  museums 
of  Europe,  and  comprising  the  statuary,  oil-paintings,  and  sketches. of 
the  best  artists.  They  may  be  had  in  several  colors,  imitating  the  led 
or  black  i>eneil-marks  of  the  sk^etches,  for  instance.  The  pictures  are 
well  mounted,  and,  what  is  more,  are  inexpensive.  Certainly  they  are 
the  most  durable  of  any  given  to  the  public.  Through  the  kindness  of 
M.  Brann's  son,  now  established  in  Paris,  the  Franco-Prussian  war 
having  transformed  Domach  from  a  French  into  a  Prnfsian  town,  the 
process,  as  there  carried  on,  on  the  largest  scale,  was  explained.  All 
the  operations  that  admit  of  it  are  done  mechanically.  The  method  is 
as  follows:  A  negative  is  obtained  'by  the  ordinary  collodion  process. 
Paper  covered  with  a  mixture  of  gelatine,  coloring-matter,  and  bichro- 
mate of  potassa  is  exposed  to  light  behind  the  negative.  On  removal 
irom  the  copying-press,  a  layer  of  caoutchouc  is  placed  on  the  gelatine. 
This  is  then  washed  in  lukewarm  water,  and  the  paper  and  part  of  the 
gelatine  thos  removed.  When  the  remaining  gelatine  is  dry,  it  ia 
attached  to  the  paper  backing  by  means  of  a  thin  layer  of  gelatine 
spread  on  the  latter,  and  the  caoutchouc  is  dissolved  off  by  bensine. 
Most  beautiful  carbon  prints  are  thus  obtained.  The  process  requires 
nice  manipulation  and  great  care,  but  does  not  necessitate  an  outlay  fo 
presses  and  their  appurtenances. 

49.  The  last  of  these  important  processes  is  that  of  J.  B.  Obernetter, 
of  Munich.  This  is  very  similar  to  that  of  Albert  The  first  part 
viz,  the  preparation  of  the  two  coatings,  is  almost  identical.  After 
the  exposition  behind  the  negative,  however,  Obernetter  covers  the 
{gelatine  with  impalpable  zinc-powder,  and  then  heats  it  in  an  oven  to 
200O  G.  The  plate  is  then  subjected  to  the  action  of  dilute  hydro- 
chlonc  acid  and  washed,  and  it  is  thus  rendered  capable  of  receiving  an^ 
iuk  on  those  parts  where  no  zinc  is  attached.  Obernetter  thus  obtains  a 
plate  from  which  more  impressions  can  be  taken  than  from  even  that 
of  Albert  The  grain  produced  in  the  picture  is  also  of  great  advan- 
tage. The  greater  proportion  of  the  photographs  of  the  Vienna 
Exhibition  was  taken  by  this  firm.  M.  v.  Monckhoven  gives  in  his 
vork  two  pictures,  one  prepared  by  the  Woodburytype  and  the  other 
by  this  heliotype  process  of  Obernetter.  Thr^  thousand  two  hundred 
<M>pies  were  made  of  each*    Both  are  exceedingly  fine,  and  it  is  next  to- 
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impossible  to  decide  which  pleases  the  most.  There  is  scarcely  any 
necessity  of  going  more  minntely  into  these  methods.  Those  who  desire 
practical  details  do  not  look  for  them  in  reports  of  this  character.  We 
cannot  pass  on  without  crediting  Germany  for  the  three  strikingly  good 
and  useful  inventions,  at  least,  that  appeared  npon  her  lists. 

50.  Austria. — This  being  the  country  under  whose  auspices  the  great 
undertaking,  of  bringing  the  products  of  human  industry  of  all  nations 
together,  was  organized,  we  were  not  surprised  to  find  the  number  of 
exhibitors  in  this  as  well  as  in  other  departments  greatly  exceeding  that 
of  any  other  nation.  Indeed,  three  times  as  many  makers  had  photographs 
for  exhibition  in  the  Austrian  section  than  in  any  other.  We  found, 
nevertheless,  that  a  very  large  proportion  of  these  were  no  more  than 
the  specimens  of  ordinary  photography,  with,  of  course,  all  the  care  pos- 
sible bestowed  to  make  the  specimens  attractive. 

The  combined  collection  of  the  Photographic  Society  was  well 
worth  close  inspection.  Luckbart  seems,  among  the  many  names,  the 
most  deserving  of  praise.  The  three  firms  of  Angerer  sent  really  fine 
portraits,  Viennese  beauty  materially  aiding  the  artist.  There  were 
many  exhibits  of  photographic-stock  articles,  chemicals,  and  paper. 
Kraziwaneck  has  a  wide  reputation,  and  any  one  visiting  bis  establish, 
ment  would  become  acquainted  with  the  fiicts  accessary  to  the  prosecu- 
tion of  most,  if  not  all,  new  processes.  Although  not  in  this  group, 
Plossl,  of  Vienna,  the  celebrated  microscope-maker,  had  several  large 
microscopic  photographs  in  his  case  in  the  rotunda.  J.  G.  Stener  pre- 
sented some  photographs  and  transparencies  on  glass.  These  produced 
both  novel  and  pleasing  effects.  F.  Kohler  had  similar  photographs  on 
exhibition ;  also  photographs  imbedded  in  pressed  glass.  These  last- 
named  goods  have  become  quite  a  staple  fancy  article.  J.  Leth  produced 
s^cimens  of  pyrophotographs,  photographs  for  woodcuts,  and  photo- 
tyi)es,  but  no  mention  was  made  of  the  employment  of  any  but  well- 
known  processes  in  their  manufacture.  6.  Markl  made  a  specialty  of 
photographs  on  porcelain  and  of  solar  prints.  E.  Matzenauer  showed 
photographs  printed  from  ^^  magnetized  matrices; "  in  other  words,  from 
electrotype  plates,  as  is  now  often  done.  J.  Pizzala  exhibited  a  col- 
lection of  stenographic  work  and  accompanying  photographs :  H. 
Schwertfeger  specimens  of  photography  as  applied  to  wood-catting. 
The  state  department  of  railroads  sent  a  series  of  fine  views  of  the 
principal  railroad-buildings  and  of  works  in  engineering.  These  were 
valuable,  as  aiding  this  branch  of  photography.  Count  Johan  Wilszek 
presented  views  of  the  polar  regions,  taken  on  one  of  the  last  expeditions. 
Among  the  Austrians  who  placed  pictures  in  the  rotunda  were  Lowy,  J. 
Gertlinger,  and  Adele  Perlmutter. 

51.  But  the  chief  interest  centered  in  the  ^'  additional  exhibition,"  col- 
lected with  the  view  of  ropresenting  the  history  of  photography,  and 
composed  of  exhibits  from  Austria.  This  was  only  one  of  a  series,  each 
^^  group  "  having  its  progress  exemplified.    Advantages  for  minute  and 
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oarefal  atady  and  comparisoa  were  thus  given.  When  these  minor 
points  of  this  grand  exhibition  are  taken  into  account,  as  well  as  what 
the  casnal  observer  would  see,  the  true  magnitude  and  importance  of 
this  world's  fair  fully  appears,  Leth,  of  Vienna,  placed  on  view  carbon 
prints,  photo-lithographs,  and  ^^  staubfarben  bilder^^  which  means,  as 
nearly  as  we  can  translate  it,  carbon  prints  prepared  with  pulverulent 
colors.  The  imperial  court  and  state  printing-establishment,  among 
other  cnri6sities,  sent  a  photo-galvanic  impress,  made  by  Pretsch,  in 
1854.  Paul  Pretsch  himself  exhibited  photo-galvanic  proofs.  Hi» 
process  certainly  has  great  claims  of  being  the  first  where  bichromate  of 
potassa  and  gelatine  serve  as  the  sensitive  body.  The  reliefs  are  easily 
copies!  by  electrotype  in  copper  or  other  metal.  To  Dr.  Beck,  of  the 
imperial  printing-house,  the  collection  of  the  exhibits  mentioned  above^ 
as  well  as  those  on  photo-lithographic  work  produced  in  1857,  was  due. 
!Do  Anton  Martin,  librarian  of  the  Vienna  polytechnic  high  school,  the 
exhibition  was  indebted  for  many  historically  interesting  specimens.  A 
lithographic  copy  of  a  Daguerreotype,  a  hand-book  of  photography,  and 
»  paper  negative,  made  in  1842,  were  among  the  collection.  A  photo- 
graphic portrait  and  a  Daguerreotype,  made  by  Anton  Martin  in  1841  ^ 
were  placed  on  exhibition  by  A;  Beissiuger,  of  Vienna.  A.  Lowy,  also 
of  Vienna,  gave  practical  illustratioos  of  solar  press-work.  Dr.  Hoenig 
sent  photographic  correspondence  of  historic  value ;  and  0.  Beiser  sent 
old  Daguerreotypes.  Finally,  A.  Leth,  of  Vienna,  presented  a  collection 
composed  of  chloride  of  silver  pictures  on  glass,  heliotype  proofs,  and 
plates  also  of  glass,  while  there  were  series  of  pyro-photographs,  of  the 
necessary  chemicals  and  appliances  used,  and  demonstration  of  new 
processes.  We  thus  have  photographic  data  ranging  from  the  early 
essays  on  silver  plates  to  the  latest  improvements  in  photo-press-work. 
Under  the  head  of  France  a  similar  combination  was  noticed.  There, 
however,  it  was  no  specially-prepared  collection  that  brought  all  the 
parts  together  into  a  systematic  arrangement,  but  each  exhibitor  pre- 
senting the  work  of  his  own  department;  a  complete  history  was  the 
vadesigned  result. 

62.  HxJNOARY. — ^The  collections  sent  by  this  country  were  different  from 
any  so  far  seen,  in  containing  a  proportionally  greater  number  of  colored 
photographs.  A.  Schievert  placed  quite  a  number  of  chromophoto- 
graphs  on  view.  They  were  particularly  agreeable  from  their  softness  of 
outline,  and  as  representing  the  handsome  Hungarian  women.  Pro- 
fessor Roller  also  exhibited  similar  portraits.  There  were  many  pictures- 
of  people  in  costumes  of  the  nation,  and  they  were  generally  well  taken. 
B.  Geschwindt  presented  photographs  on  canvas.  S.  Herter,  among 
other  things,  a  self-acting  washer  for  photographs,  which  was,  however, 
not  in  operation.  But  one  firm  had  photo-lithographic  impressions. 
There  is  no  necessity  of  dwelling  longer  here.  The  most  imjportant 
work  of  the  Austro-Hungarian  £mpire  has  been  alluded  to,  and  Hun- 
gary has  given,  in  many  respects,  but  a  supplement  to  Austria,  filling 
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<me  or  two  vacancies.  The  Hangariaa  photographers  were  in  many, 
wstaoees  not  behind  their  AnsUrian,  or,  more  particularly,  their  YieaaaBo 
Beighbors. 

53.  BussiA. — In  this  collection  an  anasaally  large  share  of  fine  pho- 
tographs was  displayed.  The  merit  evinced  was  very  decided.  The 
artistic  poses,  the  fine  retouchings,  where  necessary,  and  the  general 
effects  were  all  striking.  The  names  of  Max  Fajans,  W.  W.  Lewitzky^ 
and  O.  0.  Bottger  were  particularly  noticeable  from  their  exhibits  of 
skill.  The  imperial  Russian  department  for  the  preparation  of  state 
papers  has  made  extensive  application  of  heliographic  methods.  G- 
Brandel,  in  a  pathological  atlas,  also  gave  illustrations  by  phototypes* 
One  or  two  firms  exhibited  fine  chromo-photographs,  not  unlike  those  of 
Hungary.  Lewitzky  had  phototypes  ou  wood,  glass,  and  steel. 
Others  placed  miniatures,  apparatus,  and  accompaniments  before  the 
public.  J.  Metschkowsky  presented  a  new  method  of  obtaining  nega- 
tives, with  proofs  to  illustrate  it,  but  although  several  attempts  to  get 
an  explanation  of  its  peculiarities  were  made,  none  was  successfol. 
It  is  not  too  much  to  say  that  the  greater  part  of  these  photographs, 
representing  the  state  of  the  art  in  Russia,  demand  the  highest  praise^ 
Few  photographers  from  other  lands  can  boast  of  the  production  of 
pictures  superior  to  them. 

What  remains  to  be  said  of  the  exhibits  of  other  countries  not  already 
given  will  be  summed  up  in  a  few  words.  There  are  many  nationa 
unrepresented  in  the  group,  a  list  of  which  will  be  appended. 

54.  Gbbege. — Only  one  or  two  series  of  views  of  buildings,  scenery  of 
the  country,  and  similar  subjects*  were  sent. 

55.  Turkey. — Nearly  the  same  statement  applies  here.  We  had  really 
expected  more,  especially  from  so  large  a  metropolis  as  Gonstantinople. 

56.  RouHANiA. — The  sole  exhibit  was  that  of  a  German,  who,  in  send- 
ing  views  of  his  brewery,  gave  a  clue  to  his  nationality. 

57.  Egypt. — ^Two  collections,  photographs  by  foreigners  resident  in 
the  country,  were  the  only  representatives. 

58.  Japan. — Many  interesting  views  were  given,  but  nothing  that 
denoted  any  special  progress.  In  all  such  countries  the  advancement 
consists  in  the  fact  of  photographs  being  taken  at  all.  China  sent 
nothing,  although  both  English  and  American  residents  have  long  since 
introduced  the  art. 

59.  Sandwich  Islani>s. — Here,  under  the  influence  of  commerce 
photography  has  also  become  possible.  Views  and  portraits  were  among 
the  exhibits.    Of  course  the  natives  appeared  in  the  latter. 

00.  Ubuguay. — All  that  was  here  presented  were  views  of  Montevideo. 

01.  British  India. — ^Thecivilizingpowerof  the  West  has  pronounced 
itself  markedly  here.  More  appeared  than  the  simple  landscapes,  witU 
oow  and  then  a  portrait.  Nicholas  &  Curths  sent  photographs  of  the 
*^  bowerplants^  of  South  India,  also  of  the  natives;  Gapt.  Boss  Thomp- 
«on,  photographs  of  the  antiquities  as  well  as  of  the  scenery.    The  Art 
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School  of  Madras  and  Gapt.  B.  Traill  presented  similar  collections ;  D.  H» 
Bykes  and  Marrayer  Shewshanker,  views  of  the  temple  of  Ambarnath 
and  details  of  its  architecture.  Dr.  Leitner  displayed  photographs  of 
Buddhist  architectare^  and  scenes  near  Lahore ;  and  the  Indian  Musenm, 
Loudon,  views  of  all  parts  of  India.  Thas  many  of  these  were  architec* 
tnral  studies,  and  in  part  subjects  demanding  the  antiquarian's  attention. 
But  alongside  of  these  we  found  science  asserting  herself.  Colonel 
Thuillier,  of  Calcutta,  not  only  exhibited  collodion  photographs,  but 
zincographs,  colotypes,  and  topographical  views. 

62.  To  the  long  list  of  nations  already  given  we  would  add  those  who 
sent  no  exhibits  of  the  photographic  department  of  Group  XII,  which, 
according  to  the  classification,  included  ^Hhe  graphic  arts  and  indus- 
trial drawing."  There  were,  of  course,  many  photographs  scattered 
through  the  other  departments — views  of  factories,  of  schools,  and  gov- 
ernment institutions — but,  as  they  did  not  appear  under  this  section,  it 
was  impossible  to  note  them. 

The  Kepublic  of  Salvador,  the  Bahama  Islands,  Cape  of  Good  Hope, 
Ceylon,  Jamaica,  Trinidad,  West  African  British  Possessions,  Caucasus, 
Tunis,  Morocco,  Persia,  China,  Guatemala,  and  Chili  were  all  unrep- 
resented by  any  photographic  display. 

For  a  more  complete  comparison  of  the  number  and  character  of  the 
exhibits  from  each  country,  a  table  is  appended  to  this  report.  In  classi- 
fying, it  has  often  been  difficult  to  decide  to  which  group  the  specimen 
should  belong.  Many  persons  sent  two  or  more  styles  of  photographs, 
and,  where  this  was  the  case,  judgment  was  given  in  favor  of  the  nov- 
elty or  importance  of  the  process  employed.  Only  those  discoveries 
have  been  classed  as  novel  that  admit  of  extensive  application.  Many 
new  methods,  intended  for  specific  usq,  have  been  spoken  of,  and  rank 
in  the  table  as  relating  either  to  science  or  to  art.  The  ^^  additional 
exhibition^  has  been  omitted,  since  it  forms  but  one  head — the  histor- 
ical.   Sufficient  notice  has  been  given  to  it  in  the  proper  place. 
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TABULATBD    REPORT  OF    THE    PHOTOGRAPHIC  EXHIBITS    AT    THE  VIENNA   EXHIBITION. 
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63.  Id  closing  this  report,  we  woald  call  the  attention  of  all  interested 
in  the  useful  arts,  to  the  decided  advantages  to  be  reaped  in  the  new 
fields  opened  by  photography.  It  would  no  doubt  greatly  add  to  the 
usefulness  of  governmental  documents  should  they  be  illustrated,  as  they 
can  be  in  many  cases,  by  photo-engravings.  There  are  many  problems 
yet  to  be  solved,  it  is  true,  but  the  efficacy  of  some  of  the  latest  inven- 
tions has  been  shown  in  the  most  satisfactory  manner  at  Vienna.  Ift 
this  connection,  therefore,  we  would  refer  to  the  English,  French,  Ger- 
man, and  Austrian  exhibits  especially.  It  needs  but  the  patronage 
of  a  liberal  public  to  assure  the  success  of  processes  already  in  opera- 
tion on  this  side  of  the  ocean. 
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MEDICINE  AND  SURGERY. 


1.  Genebax  Observations.— The  Vienna  Universal  Exhibition  of 
1873  claimed  to  represent,  in  the  fullest  sense  of  the  term,  the  culture  and 
progress  of  the  present.  The  mission  of  Paxton's  glass  palace  of  1851, 
and  the  triumphs  of  the  first  capital  of  Europe  in  1867,  were  to  be  sur- 
passed in  1873  by  a  colossal  undertaking  upon  the  Prater. 

Could  the  science  of  medicine  with  its  correlative  branches  be  included 
on  such  a  field  of  contest!  The  projectors  of  this  great  enterprise 
decided  this  question  in  the  affirmative;  but  not  without  opposition 
from  some  members  of  the  profession  of  medicine,  whose  pleasure  it  is  to 
advance  theories  but  to  despise  the  practical. 

But  when  we  consider  the  intimat'C  relations  medicine  bears  to  all  that 
concerns  the  well-being  of  man  upon  this  earth,  can  there  be  any  dis- 
pute whether  this,  the  most  popular  of  all  sciences,  requiring  and  exer- 
cising the  noblest  gifts  of  man  in  the  cultivation  aud  practice  of  its 
various  branches,  ought  to  occupy  the  place  of  honor  at  such  an  inter- 
national exhibition  ? 

There  was  another  potent  reason  for  the  appearance  of  medicine  as  a 
factor  upon  this  theatre  of  the  world.  Medicine  is  truly  international 
in  its  character,  and  in  this,  its  international  character,  it  was  most 
worthy  to  be  represented,  in  so  far  as  possible,  for  the  advantage  and 
study  of  all  interested  therein.  The  objection  that  a  scieuce  ought  not 
to  be  placed  side  by  side  with  the  products  of  trade  or  commerce,  to  be 
lowered  to  an  equal  level,  must  be  put  to  rest  with  the  observation  that 
in  Austria,  as  well  as  in  the  German  Empire,  the  calling  of  physician  is 
placed  upon  the  same  level  with  other  trades ;  that  is  to  say,  medicine 
is  by  law  placed  in  the  category  of  a  business  calliug. 

We  may  now  inquire:  "What  was  done  at  Vienna  to  provide  a  home 
in  the  Exhibition  for  this  popular  science,  after  it  had  been  invited  to 
enter  its  arena  for  honorable  competition  F  Strictly  speaking,  next  to 
uothiug  had  been  done,  as  if  the  invited  guest  had  not  been  expected. 

2.  Classification. — Examine  the  twenty-six  groups  into  which  the 
entire  Exhibition  was  divided.  Of  these,  not  a  single  one  was  exclu- 
sively reserved  or  dedicated  to  medicine.  Group  XIV,  scientific  instru- 
ments, offered  in  the  third  section  a  modest  space  for  surgical-technic, 
and  surgical  instruments.  How  insignificant  a  part,  in  comparison  with 
the  entire  body  of  the  science  of  medicine ! 

In  Group  XVI,  the  -Array,  section  3  had  been  reserved  for  "  Sanitary 
Management  of  the  Army.''  The  remaining  departments  or  branches 
of  medical  science  were  forced  to  find,  willing  or  unwilling,  a  dwelling- 
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place  in  the  remaining  groaps  and  sections.  That  by  this  arrangement 
often  the  most  comical  contrasts  were  produced  may  easily  be  imagined. 

It  is  true,  for  the  display  of  ."Military  Sanitary  Science,"  a  special 
pavilion  had  been  bailt — one  of  the  most  instructive  and  interesting 
places  of  the  entire  exhibition  to  visit,  both  for  physicians  and  laymen. 
But  even  the  construction  of  this  pavilion  was  accompanied  with  the 
greatest  difficulties. 

This  faulty  arrangement  was  the  more  to  be  regretted,  since  there 
was  offered  here  to  the  physician  and  student  in  all  branches  of  science 
such  a  mass  of  instructive  material,  that  more  could  be  learned  and  practi- 
cally brought  to  the  test  in  a  few  hours  than  can  be  learned  from  thick 
folios  during  entire  weeks  by  the  most  devoted  and  conscientious  stu- 
dent. 

Proper  classification  reduced  to  practical  simplicity  is  the  first  desid- 
eratum— the  sine  qtia  non — of  an  exhibition.  As  is  well  known,  the 
sections  of  the  different  nations  at  the  Vienna  World's  Exhibition  were 
arranged  alphabetically.  Although  there  were  many  separate  and 
special  exhibitions  upon  the  Prater,  yet  each  nation  displayed  within 
the  Exhibition  Palace  proper,  and  within  its  allotted  space,  its  own  objects 
under  the  twenty-six  groups  or  classes  into  which  the  whole  had  been 
divided.  These  groups  were  again  subdivided  into  sections.  To  enu- 
merate these  twenty-six  groups  would  be  superfluous  labor.  Sufiice  it, 
then,  to  state  that  most  of  the  objects  pertaining  to  the  various  branches 
of  medical  science  were  exhibited  under— 

Gbotjp  XIV.  Scientific  instruments ;  section  3,  surgical  technic. 

Gbottp  XVL  The  Army ;  its  management,  &c. 

Group  XVIII.  Engineering. 

Group  XXVI.  Education;  instruction.  Section  3,  technical  higb 
schools;  universities. 

Group  III,  Chemical  Industry ;  Group  IV,  Food ;  and  Group  XII, 
Graphic  Arts,  contained  also  many  objects  of  special  interest  pertaining 
to  the  science  of  medicine 

It  is,  therefore,  easy  to  perceive,  from  the  above  classification,  with 
what  difficulties  the  inquirer  in  this  special  department  had  to  contend. 
He  was  obliged  to  travel  from  one  extremity  of  the  Exhibition  Palace  to 
the  other,  and  then  to  go  through  again  each  and  every  group,  in  order 
to  find  what  he  was  searching  for.  All  this  trouble  might  have  been 
avoided  had  medicine  and  its  correlative  branches  formed  a  separate 
group,  and  had  all  the  objects  contributed  by  various  nations  been 
placed  together.  What  a  wealth  of  information  could  have  been  thus 
gathered  at  a  glance ! 

A  few  examples  will  illustrate  how  different  nations,  or  rather  those 
intrusted  with  the  care  and  arrangements  of  their  goods  on  exhibition, 
will  interpret  different  principles  of  classification.  In  the  Spanish  sec- 
tion I  found  exhibited  under  Group  XIV,  devoted  to  Surgical  Instru- 
ments, tape- worms  in  spirit.    One  country  exhibited  anatomical  prepara- 
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tious  under  Group  XlVjViz,  Surgical  Instruments ;  and  another  country 
presented  the  same  under  Group  XXIY,  Education.  Germany  had 
placed  artificial  eyes  under  the  group  of  Scientific  Instruments.  Swe- 
den assigned  the  same  to  Group  IX,  Earthen  and  Glass  Wares,  near  ovens 
and  a  variety  of  stone  and  clay  wares.  Group  XXVI,  Education,  of 
Svreden,  formed  a  complete  variety  store,  containing  at  the  same  time 
sdwing-machmes,  artificial  flowers,  artificial  teeth,  respirators,  preserves , 
bed-corers  and  woolen  stockings.  And  these  are  not  the  only  ex- 
amples that  might  be  mentioned.  Yet  all  this  Babel-like  confusion 
might  have  been  avoided  had  the  projectors  of  the  exhibition  placed 
laedicioe  in  a  separate  group,  and  assigned  it  an  independent  pavil- 
ion. 

3.  Exhibits. — These  contributions,  sent  by  the  different  states,  pre. 
sented  the  greatest  contrasts.  Non-European  nations  were  either  not 
represented  at  all,  or  were  notable  only  through  the  paucity  of  the  num- 
ber of  objects  exhibited.  The  few  contributions  from  the  United  States 
of  America  will  be  duly  referred  to  in  their  appropriate  place. 

Among  European  states,  Austria  occupied  the  first  rank,  both  in 
quality  and  quantity;  her  universities  collectively,  and  professors  who 
have  given  these  universities  a  world-wide  celebrity,  both  as  teachers 
and  authors,  vied  with  one  another,  to  place  before  the  judgment  of  the 
scientific  world  all  that  could  be  brought  to  bear  to  illustrate  their  de- 
votion and  achievements  in  a  noble  calling.  Next  in  order  figured  the 
German  Empire,  if  not  through  its  universities  as  Austria  had  done,  at 
least  through  its  contributions  in  industries  intimately  connected  with 
medical  science. 

Hassia,  last  but  not  least,  was  represented  by  the  universities  of  St. 
Petersburgh,  Kiew,  Kharkov,  and  Warsaw.  Innumerable  catalogues, 
pamphlets,  price-lists,  monographs  specially  prepared  and  written  with 
reference  to  the  objects  exhibited,  were  of  great  value.  Bat  of  greater 
vala#  than  all  these  combined  were  the  able  and  exhaustive  contribu- 
tions from  the  pens  of  Drs.  Benedict,  Schintzler,  Vogel,  and  others, 
which  appeared  as  supplements  to  the  Vienna  New  Free  Press,  from  time 
to  time.  These  contributions  served  as  reliable  oicerones  to  the  inquirer, 
often  nearly  lost  in  bewilderment  among  the  innumerable  objects  scat- 
tered over  such  an  immense  area. 

^.  Special  Branches  of  Medical  Science  Bepbesented.— ^/i- 
atomyy  exhibited  under  Group  XXVI,  "Education." 

Austria^  Russia,  theGerman  Empire,  and  Italy,  brought  the  largest  con- 
tribations  in  this  branch.  Foremost  may  be  mentioned  the  name  and  the 
works  of  the  renowned  Professor  Joseph  Hyrtl,  of  Vienna,  who  exhibited 
by  six  distinct  groups,  one  of  which  alone,  that  of  illustrating  the  organ 
of  hearing,  had  cost  him  fourteen  years  of  uninterrupted  labor.  All 
ip^ups  were  subdivided  into  sections;  altogether  they  contained  several 
imndred  anatomical  preparations  and  specimens,  filling  a  catalogue  of 
^0  pages,  the  whole  .representing  the  principal  branches  of  anatomical 
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tecbnic  iu  the  most  complete  form  possible.  To  indicate  liow  much  the 
labors  of  Professor  Hyrtl  are  appreciated  all  over  the  globe,  it  need  only 
be  mentioned  that  his  work,  <^The  Anatomy  of  Man,"  has  passed  through 
twelve  editions,  and  has  been  translated  into  seven  foreign  languages,  of 
which  36,000  copies  have  been  sold.  Words  fail  to  describe  the  wealth 
of  knowledge  and  research  brought  to  our  notice  in  this  collection  alone. 
Weeks  were  insufficient  to  study  it  even  superficially.  It  was  worth  a 
trip  across  the  ocean  to  see  it. 

Professor  Politzer,  also  of  the  University  of  Vienna,  presented  a  fine 
collection  of  anatomical  preparations  of  the  anatomy  of  the  ear,  and  a 
second  collection,  illustrating  the  pathological  changes  of  the  tympanum. 
The  collection  of  instruments  of  the  same  professor,  used  in  the  treat- 
ment of  diseases  of  the  ear,  was  most  complete. 

The  contributions  of  Professor  Teichman  of  Krakow,  Professor  Heschl, 
of  Graz,  of  Professors  Leuhossack  and  Margo,  of  Pesth,  although  most 
meritorious,  must  be  passed  over  for  want  of  space. 

Germany^  to  our  surprise,  appeared  in  this  department  only  in  its  su- 
perb collections  of  microscopic  preparations,  sent  by  several  firms  occu' 
pied  in  this  branch  of  industry. 

France  was,  as  usual,  represented  by  admirable  anatomical  prepara- 
tions, sent  by  Charles  Bourgoyne,  of  Paris. 

Russia  stood  next  after  Austria. 

Prof.  W.  Betz,  of  Kiew,  contributed  a  collection  of  2,400  anatomical 
objects,  illustrating  the  anatomy  and  pathology  of  the  brain.  W^hat 
labor,  what  devotion  in  this,  the  work  of  a  single  physician ! 

Italy  sent  nothing  direct  in  anatomy,  but  iu  its  correlative  branch, 
the  art  of  embalming — the  preservation  of  the  cadaver — the  contribu- 
tions of  Professor  Marini,  of  the  University  of  Nai)les,  and  of  Professor 
Brunetti,  of  the  University  of  Padua,  deserve  special  mention. 

Professor  Marini  exhibited  three  methods  of  preservation  of  the  hu- 
man body  after  death : 

1st.  The  preservation  of  the  body  after  the  manner  practiced  by  the 
Egyptians,  wherein  the  subject  has  all  the  appearance  of  a  mummy. 

2d.  The  process  of  petrifaction,  by  means  of  which  parts  of  the  hu- 
man body  can  be  transformed  into  a  solid  mass,  hard  like  stone;  which 
mass  may  be  cut  and  polished  till  the  surface  resembles  a  fine  mosaic, 
and  reminds  one  of  polished  marble.  In  being  cut,  the  component  ana- 
tomical parts  of  the  mass  can  be  easily  recognized. 

3d.  The  process  of  embalming  by  means  of  which  the  entire  cadaver, 
or  parts  of  it,  can  at  any  time  be  brought  back  to  its  former  degree  of 
elasticity  and  softness,  as  well  as  its  natural  color  restored.  This 
method  was  demonstrated  upon  a  forearm,  preserved  since  1868.  The 
hand  wias  fresh,  of  natural  color,  elastic,  easily  movable,  resembling  in 
all  respects  the  hand  of  a  person  only  lately  deceased.  The  remaining 
part  of  the  arm,  on  the  contrary,  was  dry  and  shrivelled  like  that  of  an 
Egyptian  mummy. 
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This  method  of  Professor  Marioi  can  be  applied  in  different  degrees 
of  intensity,  according  to  the  period  it  is  desirable  to  preserve  the  body. 
Tiie  expense  is  in  direct  ratio  to  the  length  of  time  it  is  desired  to  pre- 
serve the  body.  To  embalm  a  corpse  for  two  weeks  costs  aboat  half  a 
florin,  or  twenty-five  cents  of  our  money.  The  method  itself  is  kept 
secret  by  Professor  Marini. 

Professor  Brnnetti,  of  Padua,  also  exhibited  his  process  of  embalm- 
ing, in  which  the  use  of  the  air-pump  is  the  most  important  factor. 

Considerable  interest  was  created  in  Brnnetti's  method  of  cremation, 
now  so  generally  discussed.  The  ashes  Of  a  man  fifty  years  old  were 
exhibited  by  Brunetti,  which  weighed  less  than  two  pounds,  to  which 
asbes  the  body  was  reduced  in  four  and  a  half  hours,  at  an  expense  of 
one  hundred' and  sixty  pounds  of  wood,  for  which  one  florin  and  t\ienty 
kreutzers,  equal  to  fifty-five  cents  of  our  money,  had  been  paid. 

Scattered  through  the  exhibition  were  many  examples  of  microscopic 
anatomical  photographs,  placed  generally  under  Group  XII,  Drawing. 

The  firm  of  Schwing  &  Krueger,  of  New  York,  exhibited  some  re- 
markably fine  microscopic  preparations  of  healthy  lungs,  as  also  some 
illustratiug  the  various  stages  of  phthisis,  magnified  from  thirty  to  five 
bandred  times. 

Finally,  I  must  refer  to  an  invention  by  Dr.  Sigismund  Theodor 
Stein,  of  Frankfort-on-the-Main,  which  invention  will  render  the  em* 
ployment  of  the  graphic  art  possible  in  medicine  by  every  physician  at 
borne.  I  foandit  in  the  German  division,  under  Group  XIV,  Scientific 
Instruments.  There  were  exhibited,  a,  a  photo-microscope  and  photo- 
helioscope;  6,  a  photo  urethroscope;  o,  a  photo-laryngoscope;  dj  a  photo- 
ophthalmoscope ;  e,  a  photo-otoscope.  This  invention  deserves  the  care- 
ful investigation  of  every  practical  student  of  medicine. 

5.  Surgery  and  its  correlative  branches. — Not  surgery  proper 
but  surgical  technic  as  illustrated  by  surgical  instruments,  &c.,  occu- 
pied the  space  allotted  to  this  division  of  the  Exhibition.  It  was,  also, 
beyond  a  doubt,  the  richest  and  most  perfect  display,  in  this  respect, 
that  bad  ever  been  gathei'ed  together  under  one  roof.  It  would  be  dif- 
ficult to  name  any  useful  surgical  instrument  ever  invented  which  was 
not  exhibited  here  in  some  modification  or  other,  if  not  in  the  original 
itself.  And  what  was  here  wanting  could  be  found  in  the  pavilion  of 
military  surgery,  hygiene,  &c. 

The  names  of  Leiter,  Reiner,  Thurrigel,  of  Vienna;  Windier  and 
Blumberg,  of  Berlin ;  Weber  of  Hamburg ;  Gharri6re  and  Matthieu,  of 
Paris,  need  only  to  be  mentioned  to  give  the  professional  reader  an 
idea  of  the  character  of  this  magnificent  and  instructive  display. 

The  most  perfect  and  exhaustive  collection  of  instruments  designed 
to  illustrate  laryngoscopy  and  laryngeal  surgery,  the  youngest  of 
the  branches  of  special  surgery,  was  presented  by  Professor  Schrot- 
ter,  of  the  University  of  Vienna.  What  less  could  be  expected 
from   the  able    successor  of    the   ever-lamented   Professor   Tuerkt 
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The  history  of  the  rise  and  progress  of  laryngoscopy  and  laryngeal  sur- 
gery is  mostly  confined  to  the  invention  and  the  perfection  of  instra- 
raents  used  in  the  practice  of  this  art.  This  collection  of  Professor 
Schr5tter  had,  therefore,  a  special  int/erest  for  medical  men.  Hence  it 
was  the  chief  point  of  attraction  of  the  northern  Austrian  gallery ^ 
where  Group  XIV  had  been  placed. 

The  arrangement  of  this  collection  was  strictly  systematical.  Mirrors, 
illuminating  apparatus,  guillotines,  galvano-caustic  instruments,  &c., 
were  each  in  its  appropriate  place.  There  were  the  original  laryngeal 
mirrors  used  by  Tiirk  and  Zermak  in  their  first  attempts  to  examine 
the  interior  of  the  larynx  of  the  living  man.  What  patience  and  inge- 
nuity was  there  not  displayed,  and  how  impracticable  and  heavy  they 
appear  now ! 

Next  to  the  laryngeal  mirrors  were  placed  innumerable  apparatus  for 
illuminating  the  larynx.  Uzerniak,  Tiirk,  Semeleder,  Tobold,  Von 
Briins,  Mackenzie,  all  figured  conspicuously  there.  Then  followed  appar- 
atus for  inhalation  and  pulverization  of  fluids,  beginning  with  Sales- 
Giron  and  ending  with  those  of  Siegl^  and  Schmitzler.  In  proper  order 
were  displayed  the  instniments  for  operations  within  the  larynx.  First 
of  all,  our  attention  was  directed  to  the  ecraseur  of  Professor  Von  Briins, 
with  which,  in  the  year  1861,  he  extirpated  successfully  from  the  larynx 
of  his  own  brother  the  first  polypus  without  the  loss  of  blood.  And 
what  modifications  and  new  inventions  in  this  respect  have  not  the  last 
twelve  years  brought  forth !  Becall  the  names  of  Tiirk,  Tobold,  Von 
Briins,  Stork,  Vololini,  Lewin,  Fauvel,  Mackenzie,  and  what  results  are 
presented  in  laryngeal  surgery.  Vololini  and  Von  Briins  are  most 
brilliant  in  this  constellation,  by  the  additional  services  they  rendered 
through  the  introduction  of  galvano-caustics  into  laryngeal  surgery. 
The  most  subtile  instruments  for  its  application  are  also  of  their  inven- 
tion. Finally,  Professor  Schrotter  exhibited  additionally  some  very  in- 
genious instruments  of  his  own  for  operations  in  the  trachea.  Bnl  a 
still  greater  service  was  rendered  by  this  celebrated  laryngologist  by 
the  patience  with  which  he  daily  for  hours  instructed  the  large  aud- 
ience of  physicians  and  laymen  constantly  assembled  before  his  collec- 
tion. 

From  surgical  iustrnmeuts  we  turn  our  attention  to  another  auxiliary 
branch  of  surgical  technic,  that  of — 

Bandages  and  ortJtopedic  apparatus.-^lf  the  medical  profei^sion  of  the 
United  States  was  noted  chiefly  for  its  absence  in  the  previous  or 
following  sections  in  the  department  of  medicine,  in  this  division  it  cer- 
tainly  presented  something  original  and  worthy  of  examination. 

Dr.  W.  F.  Fliihrer,  of  Bellevne  Hospital,  New  York,  exhibited  a 
method  for  the  treatment  of  fractures  as  practiced  at  Bellevue  Hos- 
pital, illustrated  by  twenty -three  photographs.  Another  series  of  eight 
photographs  was  intended  to  illustrate  the  use  of  gypsum  in  the  treat- 
ment of  fractures  of  the  thigh,  also  as  practiced  at  Bellevue  Hospital ; 
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a  third  series  of  eleven  photographs  illastrated  the  use  of  the  same 
agent  in  the  treatment  of  compound  fractures. 

Accompanying  these  photographs  was  a  brochure  explanatory  of  this 
treatment  of  fractures. 

Dr.  Charles  Fayette  Taylor,  of  New  York,  exhibited  a  variety  of  or- 
thopedic apparatus,  illustrative  of  his  method  of  treatment  of  curva- 
tures of  the  spine.  To  this  collection  was  attached  his  monograph,  en 
titled  "  The  Orthopedic  Treatment  of  Pott's  Disease,"  translated  from 
the  English  of  Dr.  Bissenthal,  Berlin,  1873.  Dr.  Taylor's  contribution 
to  the  Exhibition  was  rewarded  with  a  Medal  of  Progress,  under  Group 
XIV,  "Surgical  Instruments." 

Mr.  Benjamin  Lee,  of  Philadelphia,  United  States,  sent  a  number  of 
very  practical  apparatus,  designed  for  the  treatment  of  curvatures  of 
the  spine.  Their  thorough.workmanship  and  simplicity  excited  no  little 
attention  among  those  versed  in  this  branch  of  surgical  technic,  and 
great  was  their  surprise  when  it  was  found  that  the  well-deserved  claim 
of  this  firm  to  a  prize  had  been  ignored  by  the  International  Jury. 

Manufacturers  from  Kussia,  Switzerland,  Austria  and  Hungary, 
France,  Germany,  ami  Denmark,  exhibited  good  specimens  of  orthope- 
dic apparatus,  that  well  deserved  the  praises  which  were  bestowed 
npon  them. 

Dentistry  must  also  be  classed  among  the  correlative  branches  of  sur- 
gery. That  dental  science  and  dental  technic  have  made  greater  prog- 
ress in  the  United  States  of  America  than  anywhere  else,  is  an  indis- 
putable fact.  Hence  the  United  States  department  of  the  Vienna  Exhi- 
bition presented  in  this  respect  the  most  complete  and  peifect  collection 
as  compared  with  the  exposition  in  the  same  "branch  made  by  all  the 
nations  combined. 

The  American  collection  of  dental  instruments  created  among  profes- 
sionals great  surprise,  on  account  of  a  completeness  and  diversity,  such 
as  was  new  to  dentists  in  Europe. 

Single  teeth,  and  complete  sets  of  American  artificial  teeth,  were  com- 
mended for  their  exquisitely  fine  and  thorough  workmanship,  and  their 
material  pronounced  as  being  of  the  very  best  and  finest  quality  that 
could  be  obtained  for  their  manufacture. 

When  we  are  but  too  fully  aware  how  much  and  how  unjustly  the 
American  department  has  been  assailed  and  sneered  at,  and  by  none 
more  bitterly  than  by  Americans  themselves,  it  is  especially  gratifying 
to  mention,  among  many  very  meritorious  contributors,  the  names  of 
Samuel  White,  of  Philadelphia,  rewarded  with  a  Diploma  of  Honor  (the 
highest  distinction  obtainable)  for  dental  instruments ;  H.  D.  Justi,  also 
of  Philadelphia,  a  Diploma  of  Merit  for  artificial  teeth,  dentists'  instru- 
ments, and  a  most  convenient,  elegant  operating-chair  for  dentists; 
James  Leslie,  of  Cincinnati,  for  crystallized  gold  for  the  use  of  dentists, 
also  rewarded  with  a  Diploma  of  Merit. 

Dentists  from  nearly  every  country  in  Europe  sent  contributions  to 
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this  section.  But  America  suffered  nothing  by  the  comparison.  Rus- 
sia, however,  was  peculiarly  represented. 

First  among  her  contributors  was  a  dentist  of  noble  blood.  Count 
Nikolai  Engolitschew,  and  second,  an  artist  in  dentistry,  Mr.  Hyp- 
polite  Majinski,  of  Warsaw,  exhibited  "  Oenuine  American  Drops  far 
the  instantaneous  cure  of  TooHiache.^  The  most  interesting  part,  how- 
ever, of  this  announcement  was,  that  this  Russian  dentist  offered  to  cure 
all  afflicted  with  toothache  free  of  charge  during  the  continuance  of  the 
Exhibition,  just  as  he  had  been  the  Good  Samaritan  to  the  afflicted 
public  during  the  Industrial  Exhibition  of  1870  at  St.  Petersburg,  and 
at  the  Polytechnical  Exhibition  at  Moscow  in  1872.  As  an  assurance  of 
the  excellence  of  his  "American  Toothache  Drops,"  this  Mr.  Majinski 
exhibited,  in  addition  to  numerous  testimonials  from  societies  and  indi- 
viduals, a  gold  medal,  a  reward  received  from  the  King  of  Sweden. 
Singular  coincidence !  American  Toothache  Drops  manufactured  in  Russia 
are  honored  with  the  reward  of  a  gold  medal ;  American  Surgery^  we 
are  also  informed,  was  honored  by  the  same  king  with  the  **  Order  of 
Knighthood  of  Wasa."  What  distinction  may  not  yet  be  in  store  for 
some  enterprising  individual  as  a  reward  for  recommending  Norwegian 
cod-liver  oil  as  the  very  best  manufactured  and  the  easiest  to  be  di- 
gested by  the  unfortunate  patient  I 

English  dentists  were  only  represented  by  two  firms,  and  Italy  and 
Spain  not  at  all.  A  curious  collection  of  instruments  was  that  of 
Joseph  Mons,  of  Vienna,  intended  to  illustrate  the  progress  of  dental 
technic  during  the  last  fifty  years.  Under  the  direction  of  the  imperial 
royal  ministry  of  education,  Dr.  Zigmondi,  of  Vienna,  exhibited  a  most 
interesting  and  systematic  collection  of  odontological  preparations,  of 
great  value  to  the  scientist,  namely,  a  series  of  maxillary  bones  in  their 
several  stages  of  development  and  metamorphoses,  from  the  embryo  of 
four  months  to  the  equally  toothless  maxillary  bone  of  the  octogenarian. 

Obstetrics,  GYNECOLoar,  and  care  op  infants.— To  this  collat- 
eral branch  of  medical  science  no  contributions  were  made  from  the 
United  States.  It  is  claimed,  with  how  much  truth  this  is  not  the  place 
to  inquire,  that  gynecology,  at  least,  has  reached  a  greater  degree  of 
development  in  the  United  States  than  anywhere  else.  Under  these 
circumstances,  it  is  to  be  regretted  that  our  gynecologists  as  well  as  our 
numerous  surgical-instrument  makers  neglected  to  send  their  products 
of  invention  as  well  as  manufacture  to  Vienna,  to  contest  fair]y  their 
claim  to  superiority  and  greater  practicability  in  this  branch  than  is 
generally  granted  to  Europeans. 

6.  Materia  Medica  and  Chemistry. — ^These  correlative  branches 
were  classed  under  Group  III,  "Chemical  Industry." 

I  shall  pass  over  this  section  briefly,  time  having  failed  me  to 
examine  the  contents  of  the  innumerable  boxes,  flasks,  glasses,  and  jars 
filled  with  pills,  powders,  ointments,  oils,  tinctures,  liqueurs,  essences, 
&c.,  all  prepared  to  render  suffering  humanity  more  happy,  if  not 
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healthier,  possibly  sicker;  a  large  Pandora's  box  filled  with  things  clean 
and  uDcIean ;  of  the  real  and  the  unreal ;  a  rich  store  of  food  for  the 
scientific  inqairer;  a  golden  treasnre-trove  for  the  charlatan;  where 
friction-matches  and  cod-liver  oil  were  placed  side  by  side  with  nntner- 
oas  specifics,  such  as  ophthalmic  waters  for  the  blind,  bitter  Surinam  for 
weak  stomachs,  and  aromatic  earth  and  pills  for  the  care  of  the  spleen, 
lu  this  Group  III  were  also  included  articles  of  food  for  .the  sick,  of 
which  Italy  alone  exhibited  more  than  800  dififerent  preparations  of 
cocoa.  Who  would  not  envy  the  members  of  the  jury  that  had  to 
report  upon  all  these!  Secret  remedies  were  excluded  only  from  the 
Austrian  an  d  German  sections,  yet  malt-chocolate,  malt-bon-bons,  and 
Madame  Rix's  original  "Pasta  Pompadour"  could  not  very  well  be 
excluded  without  creating  a  social  revolution. 

Of  meritorious  efiforts  there  were  also  many  to  contrast  with  the  former. 
To  mention  but  a  few  : 

^^The  pharmacopia elegans,"  of  Parisian  pharmaceutists;  the  collect- 
ive exposition  of  Austria's  natural  mineral  waters,  from  twenty-three 
springs,  foremost  among  which  figured  "Carlsbad."  Tliese  waters  were 
placed  together  in  a  special  pavilion. 

Hungary  sent  specimens  from  twenty  mineral  springs.  The  German 
Empire,  so  rich  in  mineral  springs,  was  totally  absent. 

France  figured  through  the  Parisian  "  Compagnie  fermi^re  de  I'fitab- 
lissemeut  de  Yich^^,"  furnishing  its  natural  waters,  salts,  and  pastilles. 
The  Caucasus,  even,  sent  twenty  specimens  from  mineral  springs 
mostly  sulphurous. 

Passing  all  those  articles  belonging  to  the  materia  medica  of  nations, 
as  too  extensive  to  receive  consideration  here,  I  shall  only  refer  to  two 
of  the  most  remarkable  collections  of  any  one  drug  in  this  entire  group. 
I  mean  the  extensive  collection  of  specimens  of  opium,  ninety-seven  in 
number,  collected  and  sent  by  G.  della  Sudda,  professor  of  the  medical 
faculty  of  Constantinople.  These  ninety-seven  different  specimens  were 
all  collected  in  the  Turkish  provinces  of  Asia  Minor.  He  also  sent  sev- 
eral specimens  of  Smyrna  opium.  All  these  were  exhibited  in  the 
shape  of  large  cakes,  with  a  hole  in  the  center  for  convenience  of  inspec- 
tion, each  sample  weighing  from  one  to  two  pounds. 

There  were  also  specimens  of  opium  Irom  Persia,  the  Russian  Cau- 
casus ;  from  British  India,  China,  Egypt,  and  Algiers, 

The  second  drug  I  refer  to  is  the  cinchona  bark,  of  which  specimens 
were  sent  by  the  East  India  colonies  of  the  Netherlands,  the  French 
colonies,  the  Philippine  Islands,  and  Brazil.  These  two  collections,  of 
opium  and  cinchona  bark,  were  universally  admitted  to  be  the  most 
complete  ever  placed  before  the  eye  of  the  student. 

7,  Sanitary  Management  op  the  Army  and  Voluntary 
Assistance  in  War,  but  better  known  under  the  name  of  the  Sani- 
tary Pavilion,  had  found  a  separate  home  in  a  modest  building,  over 
which  was  liyiug  a  white  flag  with  the  red  Geneva  cross  in  the  center. 
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This  iadepoudent  exbibitioQ  was  chiefly  due  to  the  indefatigable  labors 
of  Professor  Billroth,  Dr.  Wittelshofer,  and  Dr.  Von  Mundy.  The 
exhibitors  numbered  nearly  one  hundred.  Gdruiany,  Austria,  France, 
Eussia,  Switzerland,  Holland,  England,  North  America,  Spain,  Sweden, 
Turkey,  Italy,  and  Belgium  sent  valuable  contributions.  The  entire  col- 
lection was  subdivided  as  follows  : 

A. — Material  for  transport. 

1.  Hospital  ra  ilway-trains,  for  the  transportation  of  the  wounded. 

2.  Ambulance  wagons. 

3.  Fourgo  ns ;  wagons  containing  materials  used  by  surgeons,  medi- 
cines, provisions,  &c. 

4.  Wagon  used  as  kitchen. 

6.  Stretchers  for  carrying  the  wounded. 

B. — Surgery. 

1.  Surgical  instruments,  apparatus,  preparations,  and  artificial  limbs. 

2.  Bandages,  material  for  bandages. 

C. — Hospital  service. 

1.  Barracks  and  tents. 

2.  Beds  and  operating-tables. 

D. — Literature  upon  tlie  Joregoing  subjects. 

Chiefly  contributed  by  the  projectors  of  this  pavilion.  Were  I  to  en- 
ter into  a  consideration  of  each  of  the  above  sections,  the  labor  would 
be  80  great  that  I  might  as  well  attempt  to  write  the  medical  and  sur- 
gical history  of  the  wars  of  1866  and  1870.  Nor  shall  I  call  the  long 
roll  of  illustrious  names,  of  Billroth,  Esmarch,  Lutter,  B.  von  Langen- 
beck,  Wendorfer,  Wilele,  and  many  others,  who,  by  their  personal  re- 
searches, experience,  and  fame,  enriched  this  collection,  so  full  of  ma- 
terial for  the  professional  student,  and  so  pregnant  with  the  reminis- 
cences of  the  years  1866  and  1870-71. 

With  pleasure  and  satisfaction  we  recall  the  model  of  a  hospital  rail- 
road-car, which  properly  belonged  in  this  sanitary  pavilion,  but  which, 
for  satisfactory  reasons,  probably,  had  been  placed  in  the  American 
dinsion  of  the  Exhibition,  under  Group  XVI,  Sanitary  Science.  This 
miniature  hospital-car  was  contributed  by  our  honored  American  citi- 
zen. Dr.  Thomas  Evans,  of  Paris.  It  was  an  exact  representation  of 
those  hospital-cars,  which,  during  the  war  of  the  rebellion,  were  con- 
structed and  used  by  the  United  States  Government  for  the  transpor- 
tation of  the  sick  and  wounded  of  the  Army.  This  car  was  provided 
with  a  special  system  of  heating  and  ventilation.  A  Medal  of  Merit 
was  awarded  to  Dr.  Evans  for  his  unique  contribution,  the  only  one  in 
this  group  from  the  United  States. 
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All  honorable  meDtion  of  a  contribution  of  four  volumes  of  hospital 
reports  and  reports  of  medical  societies  in  the  United  States,  sent  by 
Dr.  Toner,  and  thirty-flve  volumes  of  medical  text-books  sent  bjr  H.  0. 
Lee,  of  Philadelphia,  must  be  made  in  conclusion.  We  have  to  ex- 
press our  regret,  when  these  contributions  are  compared  with  similar 
ones  coming  from  nations  in  Europe,  that  the  medical  profession  of  the 
Uaited  States  of  America  did  so  little  toward  a  proper  representation 
of  "Medicine"  at  the  World's  Exhibition  at  Vienna  in  1873. 
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PHYSICAL  APPARATUS  AND  CHEMICAL  MATERLVLS  SUITABLE 

FOR  SCIENTIFIC  RESEARCHES. 


1.  Introduotiom. — ^The  writer  has  selected  as  the  subject  of  a  special 
report  on  the  Vienoa  Exhibition,  '^  physical  apparatus  and  chemical  ma- 
terials suitable  for  scientific  researches.^  He  was  led  to  choose  this 
Habject  partly  because,  on  arriving  at  Vienna,  it  was  found  that  other 
congenial  matters  had  engaged  the  attention  of  his  colleagues,  so  that 
the  ground  was,  to  a  great  extent,  already  occupied,  and  partly  because 
be  had  been  repeatedly  applied  to  for  information  concerning  appa. 
ritus  by  pupils  and  friends  engaged  in  scientific  pursuits.  The  Vienna 
Exhibition  was  unfortunately  not  particularly  rich  in  materials  for  the 
projected  report.  On  the  contrary,  it  was  admitted  to  be,  from  this 
point  of  view,  far  inferior  to  the  French  Exhibition  of  1867.  The  writer  , 
has,  therefore,  endeavored  to  add  value  to  this  report  by  incorporating 
vith  it  such  observations  as  he  was  able  to  make,  after  his  visit  to  the 
exhibition,  in  the  workshops  of  Berlin,  Munich,  Berne,  Geneva,  Paris, 
and  London,  keeping  also  constantly  in  view  his  purpose  of  aiding  scien- 
tific renearch.  He  has  endeavored  to  bring  this  report  down  to  the  date 
of  its  presentation  to  the  State  Department  by  citations  from  the  latest 
accessible  sources  of  information ;  and  in  conclusion,  the  writer  ventures 
to  offer  some  advice  as  to  the  selection  and  importation  of  scientific 
^l>paratus  and  materials,  based  upon  a  somewhat  large  personal  expe- 
rience. 

*i.  Subjects. — For  the  convenience  of  reference  the  report  is  arranged 
under  the  following  heads : 

1.  General  physics. 

-.  Optics. 

3.  Electricity  and  magnetism. 

•i.  Heat. 

5.  Chemical  apparatus  and  materials. 

3.  General  physics. — Gathetometers.  P.  Dumoulin-Froment,  (Paris, 
K'le  Notre  Dame  des  Champs  85,)  exhibited  a  cathetometer  or  instru- 
'Hent  for  the  precise  measure  of  vertical  distances,  having  a  range  of 
one  meter,  and  of  admirable  workmanship.  The  scales  of  these  cathetom- 
*^ters  are  carefully  compared  with  standards  of  linear  measure,  and  the 
instrument  exhibited  appeared  to  leave  nothing  to  be  desired  in  point 
of  accuracy.  Such  an  instrument  is  indispensable  in  researches  on  the 
tension  of  vapors,  in  the  applications  of  the  air- thermometer,  in  the 
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stady  of  the  phenomeDon  of  capillary  action,  and  for  various  other  pbys-  ! 
leal  purposes.    The  price  of  Froinent's  cathetometer  is  1,000  francs. 

Prof.  E.  Jtinger,  (37  Dosseringen  langs  Sortedamso,  Copenhagen.) 
exhibited  a  shorter  cathetometer  for  measuring  heights  not  exceeding 
half  a  meter.  The  workmanship  of  this  instrument  was  also  very  good. 
Its  price  was  270  florins.  The  purchaser  would,  of  coarse,  require 
some  guarantee  of  the  accurate  correspondence  of  its  scale  with  the 
standard  in  the  palace  of  the  archives  in  Paris. 

4.  Dividing-engines. — P.  Dumoulin-Froment  exhibited  two  machines  for 
the  division  of  linear  scales,  as  for  instance,  those  of  barometers,  ther- 
mometers, and  eudiometer  tubes,  and  for  general  laboratory  use;  tbe 
larger  machine  giving  hundredths  of  a  millimeter,  and  of  saf&cient 
length  to  divide  0.™60  without  shifting  the  scale  to  be  divided  costs 
1,600  francs.  The  smaller  machine  dividing  about  0.™30  in  the  same 
manner,  costs  450  francs. 

Perreaux,  (L.  G.  Rxxe  Jean  Bart,  8,)  also  exhibited  straight-line 
dividing  engines.  Several  of  these  have  been  imported  into  this  country 
and  have  given  great  satisfaction  for  laboratory  purposes,  but  where 
extreme  precision  is  required  we  should  give  the  preference  to  the 
engines  of  Dumoulin-Froment. 

5.  Ooniometers. — Professor  JUnger,  of  Copenhagen,  (address  given 
above,)  exhibited  a  very  large  and  well-finished  goniometer  of  Mitscher- 
lich's  construction,  with  a  special  arrangement  for  centering  crystals, 
differing  from  that  of  the  original  instrument,  but  apparently  advan- 
tageous. 

August  Oertling,  in  Berlin,  also  exhibited  a  Mitscherlich  goniometer, 
differing  from  the  original  form  by  the  addition  of  a  microscope  for 
assisting  in  the  adjustment  of  crystals.  The  writer  had  no  opportunity 
of  working  with  either  of  these  goniometers,  but,  for  the  very  small 
number  of  cases  in  which  such  instruments  can  be  used  with  advantage, 
the  instrument  ot  J  linger  appeared  to  deserve  the  preference. 

6.  Areometers. — The  most  reliable  areometers  to  be  purchased  in 
Europe  are  probably  those  of  Dr.  H.  Geissler,  in  Bonn,  (Burgstrasse. 
No.  14.)  The  prices  of  some  of  these  instruments  are  here  given  from 
the  price-list  of  1873 : 

(1.)  Normal  areometer,  giving  the  specific  gravity  of  a  liquid  directly 
to  between  the  third  and  fourth  decimal,  from  0.700  to  1.850,  19  pieces  in 
case,  24  thalers. 

(2.)  The  same  for  smaller  quantities  of  liquid,  giving  the  specific  gravi- 
ties to  the  third  decimal,  19  pieces  in  case,  15  thalers. 

7.  Balances. — A  number  of  balances  for  chemical  and  physical  par- 
poses  were  to  be  seen  at  the  Vienna  Exhibition,  but  no  one  of  these 
presented  any  special  novelty  in  design,  or  appeared  to  deserve  special 
mention.  Within  the  last  few  years,  however,  a  form  of  balance  has 
been  introduced  by  Bnnge,  (Paul  Bunge,  Hamburg-St.  George,  Bremer- 
strasse,  52,)  which  differs  radically  from  the  instruments  in  common 
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nae,  and  which  possesses  some  very  decided  advantages.  The  beams 
of  BuQge's  balances  are  made  either  of  brass  or  of  alaminam-bronze, 
at  the  option  of  the  purchaser.  They  are  extremely  short,  that  of  the 
largest  balance  being  only  25  centimeters  in  length,  and  are  also  very 
light,  a  sufficient  degree  of  strength  and  stiffness  being  given  by  a  pecu- 
liar arrangement  of  braces.  The  rider  can  be  moved  through  the  whole 
length  of  the  beam,  but  rests  upon  a  divided  slip  of  metal  placed 
parallel  to  the  beam,  and  with  its  upper  edge  in  the  plane  of  the  three 
knife-edges.  The  supports  for  the  pans  are  so  adjusted  that  when  the 
handle  is  turned  through  a  small  angle  the  pans  are  thrown  into  free 
suspension.  By  turning  this  handle  alternately  to  the  right  and  left,  the 
pans  are  brought  to  rest.  By  turning  the  handles  still  farther  the  beam 
is  also  set  free.  Both  beam  and  pans  are  gilt  to  prevent  oxidation* 
The  weights  are  of  brass  gilt ;  the  smaller  weights  being  flat  coils  of 
wire  with  one  end  sticking  up  to  serve  as  a  convenient  handle.*  The 
dimensions  and  prices  of  these  balances  are  given  in  the  table. 


Load  of  eaeh  pan HTftms.- 

(iiring  P  deviation  on  the  scale  for milligrams.. 

I/'Djrthof  beam ..centimeters.. 

W)«ithof  pans do 

Price thalers.. 

Price  of  set  of  weights do.... 


Balances  of  this  kind  are  now  in  use  in  the  laboratory  of  the  chemi- 
cal department  of  Harvard  University,  and  we  have  the  authority  of  Pro- 
fessor Gooke  for  the  statement  that  they  have  given  great  satisfaction^ 
and  are  to  be  warmly  recommended. 

The  best  French  balances  are  probably  those  of  Oollot.  (Collot  freres,. 
Boulevard  d'Bnfer,  28.)  This  maker  will  provide  each  balance,  if  re- 
quired to  do  so,  with  knife-edges  exclusively  of  agate,  resting  on  agate 
planes.  This  is  a  great  advantage  in  chemical  laboratories,  as  the 
apartments  in  which  the  balances  are  kept  cannot  always  be  kept  per* 
fectly  free  from  acid- vapors,  and  steel  knife-edges  are  affected  sooner  or 
later. 

8.  Optics. — Crystals.  Wilhelm  Steeg,  (Homburg  vor  der  Hohe,)  ex- 
hibited  a  magnificent  collection  of  sections  of  crystals  cut  so  as  to 
show  their  respective  optical  characteristics  with  polarized  light* 
The  collection  embraced  150  choice  plates,  at  a  cost  of  500  thalers. 
Steeg's  establishment  has  the  highest  reputation  for  work  of  this  kind. 
The  printed  catalogue  offers  27  species  of  uniaxial  positive  crystals  cut 
perpendicularly  to  the  axis;  34  species  of  uniaxial  negative  crystals; 
90  species  of  biaxial  crystals ;  12  varieties  of  crossed  crystalline  plates ; 
11  species,  cut  perpendicularly  to  the  axis  or  middle  line,  exhibiting  di- 
chroism ;  19  species  cubes  and  plates  of  dichroic  crystals  cut  perpen- 
dicular or  parallel  to  the  axis  or  to  the  middle  line,  and  set  so  as  to  bo 
turned  round  to  exhibit  dichroism  with  or  without  the  dichroscope;  13 
species  of  dichrous  crystals  cut  parallel  to  the  axis  for  observation  with 
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the  dichroscope,  and  5  species  exhibiting  asteristn.  The  prices  of  these 
sections  of  crystals  of  coarse  vary  considerably  according  to  the  rarity 
of  the  species,  the  size  and  perfection  of  the  plates,  &c.,  but  are  in 
almost  all  cases  moderate,  while  the  workmanship  is  excellent.  8tee*r 
also  furnishes  NicoFs  prisms  and  plates  of  tourmaline  for  polarization,  a.s 
well  as  quartz  prisms  and  lenses  for  spectroscopes  intended  for  the  study 
of  the  ultraviolet  rays.  In  short  all  pieces  of  apparatus  necessary  for 
the  study  of  the  polarization  of  light  may  be  found  at  his  establishment 
in  extraordinary  perfection  and  at  reasonable  rates. 

Of  the  less  commonly  known  forms  of  apparatus,  we  may  mention  tbe 
large  instrument  for  polarization  deviled  by  Groth,  and  intended  for  the 
study  of  the  optical  phenomena  of  crystals.  The  apparatus  includes 
stauroscope,  goniometer,  oil-vessels,  and  heating  apparatus,  is  extremely 
well  made,  and  furnished  at  the  price  of  160- to  180  thalers. 

9.  Polariittrohometer. — Hermann  &  Pfister,  in  Berne,  manufacture 
Wild's  polaristrobometers  in  two  sizes.  The  smaller  and  cheaper  instrn- 
roent  costs  185  francs,  but  has  little  or  no  value  as  an  instrument  for  re- 
search. '  The  larger  apparatus  costs  385  francs,  is  admirably  made,  and 
has  been  greatly  improved  by  the  substitution  of  Iceland  spar  for  the 
quartz  disks  of  the  earlier  forms.  This  instrument  is  now  generally 
preferred  to 'the  other  forms  of  polarizing  apparatus  employed  in  the 
estimation  of  sugar  and  in  the  determination  of  the  rotatory  powers 
of  liquids  generally. 

10.  Spectroscopes, — No  imi)ortant  improvements  have  recently  been 
made  in  spectroscopes  of  the  older  form  with  one  or  more  prisms.  AVc 
should  give  the  preference  for  instruments  of  this  construction  to  Stein- 
heilortoMerz,inMunich5  butthewritersaw  in  Europe  no  spectroscopes  to 
compare  with  the  large  apparatus  constructed  for  the  Institute  of  Tech- 
nology in  Boston,  by  Alvan  Clark  &  Sons,  of  Cambridgeport.  The 
best  direct  vision  spectroscopes  are  those  of  Hofmann,  in  Paris. 

Hermann  &  Pfister,  in  Berne,  construct  to  order  a  large  spectrometer 
possessing  some  advantages  of  form.  A  somewhat  similar  instrumt^nt 
may  be  obtained  from  the  Soci6t6  G^n^voise,  Plain  Palais,  Geneva. 
We  should  give,  however,  for  this  instrument,  the  preference  to  Brunner, 
in  Paris.  (Address  Brunner,  Paris,  Rue  de  Yaugirard,  59.)  Brunner 
constructs  a  larger  and  a  smaller  spectrometer.  The  larger  instrument 
costs,  with  micrometer  eye-piece,  about  1,500  francs.  It  reads  with  two 
verniers  to  five  seconds  of  arc.  The  smaller  instrument  reads  to  ten 
seconds  with  verniers,  and  costs  550  fraucs.  The  workmanship  is  ex- 
tremely good,  and  the  reputation  of  the  establishment  in  Europe  very 
high.  One  of  the  large  instruments  has  been  ordered  for  Harvard 
University. 

11.  Microscopes, — The  great  English  microscope-makers,  Ross,Powel  & 
Lealand,  and  Beck,  were  not  represented  at  all  at  the  Vienna  Exhibition, 
and  the  display  of  microscopes  was  particularly  meager.  Hartnaek, 
whose  instruments  are  well  known  in  this  country,  is  now  at  Potsdam, 
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Iq  Prassia.  Kachet,  also  well  known  among  as,  is  at  'So.  17  Bue  St. 
Severin,  Paris.  The  work  of  all  these  makers  is  too  well  known 
bere  to  require  any  special  notice.  On  the  other  hand,  the  instruments 
of  Zeiss,  a  more  recent  maker,  deserve  special  notice  for  their  extraordi- 
Dary  cheapness  and  their  equally  remarkable  excellence.  (Carl  Zeiss, 
Jena,  Prussia.)  The  followipg  is  a  list  of  prices  of  Zeiss's  objectives, 
taken  from  his  most  recent  price-list : 
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12.  Electricity  and  magnetis:vi. — Telegraphs^  &c. — The  Brothers 
Siemens,  ot*  Berlin,  made  a  very  tine  display  of  telegra|)hic  apparatus 
of  all  kinds.  The  only  iustrnmeut,  however,  coming  within  the  scope 
of  this  report  wfis  a  galvanometer,  with  a  heavy  steel  needle  shaped 
like  a  tuning-fork,  an  appropriate  damper  of  solid  copper,  and  two  mov- 
able and  replaceable  coils  of  wire.  The  needle  was  provided  with  a 
mirror,  and  the  angular  deviations  were  read  off  with  a  telescope  and 
scale.  The  writer  had  an  opportunity  of  seeing  the  extremely  satisfac- 
tory performance  of  this  instrument,  the  peculiar  steadiness  of  motion 
being  especially  worthy  of  notice.  The  apparatus  was,  however,  some- 
what expensive,  and,  though  well  adapted  for  research,  is  not  likely  to 
replace  the  much  cheaper  instruments  of  Sir  William  Thompson,  as 
made  by  EUiptt  Brothers,  of  London. 

Though  the  instruments  of  the  last-named  firm  have  already  a  repu- 
tation in  this  country,  some  information  as  to  special  forms  and  prices 
niay  be  of  value.    (Elliott  Brothers,  449  Strand,  Loudon.) 


Tangent  galvanometer,  on  Gaugain's  construction,  with  ^our 
coils  and  two  needles 

Reflecting  galvanometer,  on  Sir  William  Thompson's  prin- 
ciple, with  astatic  needles,  tripod  pattern,  short,  thick 
wire,  with  lamp-stand  and  scale 10 


8. 


d. 


6    10    0 


10    0 
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The  same,  with  2,500  ohras  resistance -      12    12    0 

Thompsou's  reflecting  artatic  galvanometer,  with  four  coils, 
upward  of  5,000  ohms  resistance,  with  lamp-stand  and 

scale 38    18   0 

The  same,  diflferential.. 21    10   0 

Set  of  shunts  ^,  ^^,  ^^,  the  resistance  of  the  galvanom- 
eter         3    10    0 

Copy  of  B.  A.,  unit  or  ohm 2    10    0 

Set  of  resistance-coils,  16  bobbins,  10,000  ohms  in  the  ag- 
gregate, with  a  Wheatstoue's  bridge  attached,  and  three 
pair  of  equal  resistances,  two  tens,  two  hundreds,  and 

two  thousands  in  German-silver  wire 30      0    0 

Large  set  of  resistance-coils,  in  German  silver  wire,  extra 
thick,  dial  pattern,  arranged  in  units,  tens,  hundreds, 
and  thousands  with  bridge  and  four  pair  of  proportional 

coils : 48      0     0 

Set  of  resistance-coils,  100,000  ohms  in  four  coils,  platin- 
um-silver alloy  wire l , 12      0     0 

Wheatstoue's  bridge,  with  divided  meter 3    10     0 

Poggendorff's  rheochord '  , . .   2    10      0 

Quadrant  electrometer,  on  Thompson's  principle  for  lec- 
tures, which  will  show  the  tension  of  a  single  cell 4      0     0 

I  believe  I  can  safely  assert  that  no  other  firm  in  Europe  offers  so 
large  and  so  well-constructed  an  assortment  of  apparatus  for  electrical 
measurements. 

Thompson's  electrometer  in  the  most  complete  and  perfect  form  is  fur- 
nished b>  James  White,  of  Glasgow,  (78  Union  street,)  at  the  price  of 
£30. 

The  same  instrument  of  much  simpler  construction,  arranged  by 
Kirchhoff,  to  be  read  with  a  lamp  and  scale,  may  be  obtained  from  De- 
saga,  (C.  Desaga,  Universitiits-Mechanicus,  Heidelberg,  Baden,  Ger- 
many,) at  the  very  moderate  price  of  90  florins. 

13.  Inductoriums, — These  instruments,  more  commonly  known  in 
this  country  as  liuhmkorff  coils,  are  manufactured  in  all  the  large  Eu- 
ropean cities,  and  are  sold  at  very  low  rates.  Those  made  by  Alfred 
Apps,  (433  West  Strand,)  in  London,  deserve  attention  from  their 
cheapness  and  excellent  performance. 

Apps's  price-list  is  as  follows: 

£     «. 

§-inch  spark  in  air  with  1-pint  cell 4     4 

1  Jinch  spark  in  air  with  Ipint  cell 6  <> 

2-inch  spark  in  air  with  2-pint  cell , 8  8 

3  inch  spark  in  air  with  3-pint  cell 10  10 

4-inch  spark  in  air  with  4  pint  cell 14  H 

6-inch  spark  in  air  with  5-quart  cell 21  0 
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8inch  spark  in  air  with  6-quart  cell 26  5 

lOinch  spark  iu  air  with  5-quart  cell 36  15 

15  inch  spark  in  air  with  6-qaart  cell 63  0 

24-inch  spark  in  air  with  6-half-gallon  cell 105  0 

36-iQch  spark  in  air  with  8-half-gatIon  cell 250  0 

48-inch  spark  in  air  with  8-half- gallon  cell 350  0 

60-inch  spark  in  air  with  8half-gallon  cell 500  0 

« 

Larger  sizes  to  order. 

14.  Holtz  electrical  machines  with  revolving  plates  of  ebonite  or  hard 
rubber  instead  of  glass  may  be  obtained  from  J.  C  Schlosser,  Mecha- 
niker,  Konigsberg^  Prussia.  These  machines  are  greatly  to  be  pre- 
ferred to  those  with  glass  disks,  on  account  of  the  brittleuess  of  glass 
aud  the  danger  to  which  large  and  thin  disks  are  exposed. 

15.  Magnetic  apparatus. — Meyerstein,  in  Gottiugen,  (Dr.  M.  Meyer- 
stein,  Gortingen,  Hanover,)  constructs  to  order  the  apparatus  of  Gauss 
and  Weber  for  the  determination  of  the  constants  of  terrestrial  maguet. 
ism,  both  in  fixed  observatories  aud  <br  magnetic  surveys.  His  price- 
catalogue  includes  the  following  lists,  of  which  the  first  contains  the 
special  apparatus  of  Gauss  and  the  second  that  of  Weber : 

Tbalers. 

(18.)  First.  Magnetic  apparatus  for  the  determination  of  the 
absolute  declination  and  intensity  of  the  horizontal 
component  of  the  earth^s  roaguetism,  including  the  sub- 
sidiary apparatus;  length  of  the  magnetic  needle,  2 
feet ;  weight,  4  pounds 160 

(10.)  Magnetic  apparatus  for  observations  of  the  variations  of 

declination,  dimensions  as  in  No.  18 50 

(20.)  Magnetic  apparatus  like  No.  18;  weight  of  tbts  magnetic 
needle,  2  pounds ;  length,  Ifoot;  subsidiary  apparatus 
included ,  95 

(22)  Bifllar  magnetometer  for  variations  in  the  intensity  of 
the  horizontal  component  of  thef  earth's  magnetism  ; 
weight  of  the  vibrating-rod,  about  25  pounds;  length, 
about  4  feet ' 100 

(23.)  A  damper  for  this  apparatus 40 

(wl.)  Bifilar  magnetometer  for  a  bar  2  feet  in  length  and  weigh- 
ing 4  pounds a 76 

(25.)  Simplest  form  of  the  same 40 

(32.)  Second.  Apparatus  of  Weber  for  variations  of  inclination 

or  dip 56 

(33.)  Apparatus  to  determine  the  vertical  component  of  the 
earth's  magnetism,  consisting  of  a  bar  2  feet  in  length, 
which  carries  in  the  middle  two  plane-mirrors 46 

(34.)  Induction-dipping  needle  with  needle-reading 60 
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Thalen. 

(36.)  Eartb-inductor,    according    to    size    and    quantity    of 

wire 140  to  600 

(57.)  A  galvanometer  for  this  inductor 100 

(38.)  A  smiiller  earth-inductor,  with  a  corresponding  galvanom- 
eter, reading-telescope,  scale,  and  scale-holder.  This 
instrument  is  specially  contrived  to  determine  the 
dip  on  journeys 180 

(39.)  An  electro-dynamometer,  according  to  order,  with  a  mov- 
able mirror,  which  can  be  adjusted  for  any  azimuth. . . . 

(40.)  A  galvanometer,  the  magnet  of  which  consists  of  a  steel 
ring,  with  a  plane-mirror  set  in.  The  multiplier  is  cir- 
cular, and  surrounded'by  a  powerful  damper.  Accord- 
ing to  fineness  of  wire 50-60 

In  addition,  Meyerstein  constructs  the  following: 

(26.)  Large  magnetometer  of  the  most  recent  construction,  not 
only  to  determine  the  absolute  intensity  and  absolute 
declination  of  the  horizontal  component  of  the  earth^s 
magnetism,  but  also  to  determine  the  dip,  with  the  as- 
sistance of  Weber's  earth  inductor 206 

(27.)  Magnetic  apparatus  specially  adapted  to  observations 
upon  journeys,  giving  variations  in  declination,  abso- 
lute declination,  and  horizontal  intensity.  Length  of 
the  magnet,  150  millimeters 150 

(28.)  Magnetic  apparatus,  like  Bo.  27 ;  length  of  magnet,  100 
millimeters.  These  forms  of  apparatus,  as  well  as  all 
the  larger  magnetometers,  are  arranged  for  the  recep- 
tion of  a  multiplier 120 

(29.)  Compass  to  determine  the  absolute  intensity,  with  box 
and  suspension  to  determine  the  time  of  vibration  of  the 
deflecting-bar 25 

(30.)  Small  magnetic  apparatus,  wiih  four  deflectingmagnets. 
The  divisions  of  the  compass  are  upon  a  mirror,  so  that 
parallax  may  be  avoided  in  reading 30 

(31.)  Dipping-needle,  in  which  the  circle  does  not  surround  the 
needle,  but  is  placed  at  some  distance  from  it.  The  cir- 
cle carries  a  vernier,  to  which  two  micrometer-micro- 
scopes are  fastened,  by  means  of  which  the  position  of 
the  needle  is  observed.  With  this  instrument  will  be 
found  four  needles  of  240  millimeters  in  length,  two 
magnetizing-bars,  a  trough  to  hold  the  needle  to  be 
magnetized,  a  pair  of  pincers  to  place  the  needle  in 
the  trough,  and  a  declination-needle  with  suspension. 
The  instrument  has  also  an  arrangement  to  reverse  the 
needle  without  opening  the  box. 280 
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Dr.  Th.  Edelman'n,  in  MuDich,  also  ooustructs  magnetic  apparatus  for 
nse  upon  joomejs.  (Th.  Edelniann,  am  Polytechnieam,  MtiDchen, 
Bavaria.)  These  iDstraments  are  constructed  with  small  magnetic  bars, 
in  general  accordance  with  the  principles  laid  down  by  Lamout. 

The  prices  are  as  follows : 

Marks. 

Edelmann's  magnetometer,  for  the  determination  of  the  declina- 
tion and  horizontal  and  vertical  intensity 250 

Edelmann's  magnetometer,  with  constant  angles  of  deflection. 
The  reading  in  experiments  on  deflection  is  effected  by  the  co- 
incidence of  images  in  mirrors  making  a  definite  invariable  angle 
with  each  other.  The  distance  of  the  deflecting-bar  is  variable 
and  read  off  on  a  scale.  The  apparatus  is  portable,  for  travel- 
ers' use 210 

Lamont^s  portable  theodolite,  modified  by  Jehlinek 800 

Edelmann's  dynamometer  for  absolute  measures.  The  apparatus 
serves  to  determine  the  earth's  magnetic  intensity  in  absolute 
measure,  by  means  of  galvanic  currents,  and  also  as  a  galvano- 
meter        400 

16.  MagnieU. — The  steel  magnets  manufactured  some  years  ago  by  Loase- 
man,  of  Haarlem,  in  Holland,  attracted  much  attention  on  ac<2ount  of 
their  extraordinary  power.  At  the  Vienna  Exhibition  the  ^^SocialitSt 
von  kiinstlicheu  Stahlmagneten"of  Haarlem  exhibited,  besides  a  very 
large  magnet  with  five  steel  plates,  smaller  magnets,  weighing  about  1 
kilogram,  and  lifting  33  kilograms.  This  is  about  equal  to  the  perform- 
ance of  Logemau's  magnets.  The  same  association  exhibited  a  magneto- 
electric  machine  on  Siemens's  plan,  with  five  pairs  of  flat  single-plate 
magnets.  Such  an  instrument  would  doubtless  possess  great  power  for 
its  size  and  weight,  but  magneto-electric  machines  with  permanent 
magnets  have  lost  their  interest  and  value  to  a  great  extent  since  the 
iutroduction  of  dynamo  electrical  machines,  and  especially  since  the 
recent  improvements  of  Gramme,  von  Hefner- Alteneck,  Farmer,  and 
others. 

17.  Heat. — Very  little  apparatus  intended  for  the  study  of  heat  was 
exhibited  at  Vienna.  I  have,  therefore,  drawn  as  much  as  possible 
upon  other  sources  of  information. 

Air'thertnometers. — Gosse  (Rue  Paradis  Poissonifere  22,  Paris)  exhib- 

rmometers  of  porcelain  of  two  different  forms,  a  larger  with 

spherical  and  a  smaller  with  cylindrical  air-chambers.    These  iustru- 

mentB  are  well  known  to  physicists,  and  serve  to  measure  temperatures 

up  to  those  at  which  the  porcelain  begins  to  soften. 

18.  Mercurial  thermometers. — Dr.  H.  Geissler  (Bonn,  Prussia,  Burg- 
strasse,  14)  manufactures  thermometers  of  various  kiuds,  which  are 
highly  esteemed  in  Germany.  The  following  list  is  taken  from  his 
price  catalogue : 
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Thaler. 

Standard  thermometers,  with  milk-glass  scale,  from  (P  to  100^, 
reading  to  ^  of  a  degree 10 

Standard  thermometers,  with  milk-glass  scale,  from  0^  to  50^, 
reading  to  ^  of  a  degree 6 

Fine  standard  thermometers,  from  10  to  10^,  reading  to  ^  of  a 
degree,  each —     7 

Thermometers  for  chemical  purposes,  giving  single  degrees,  from 
0oto360o 3.5 

Thermometers  for  chemical  purposes,  giving  single  degrees,  from 
0oto200o ;    2.5 

Thermometers  for  chemical  purposes,  giving  single  degrees,  fro  m 
OotolOOo 1.10 

Fine  thermometers,  graduated  on  the  stems,  0^— 360o 2. 20 

Fine  thermometers,  graduated  on  the  stems,  0^ — 250P 2. 10 

Geo-thermometers  of  Walferdin,  for  ascertaining  the  tempera- 
tures of  borings  in  artesian  wells,  giving  tenths  of  a  degree. . .     8 

Thermometers  of  extreme  delicacy  are  also  constructed  by  Baudin, 
in  Paris,  but  I  am  unable  to  give  either  his  address  or  list  of  prices. 
He  constructs  thermometers  only  to  order,  and  his  prices  vary  from 
twenty  to  fifty  francs.  Fastr6,  whose  reputation  was  very  high  a  few 
years  ago,  no  longer  manufactures.  Eegnault's  apparatus  for  the  study 
of  the  laws  of  heat  can  be  obtained  in  great  perfection  irom  L.  Golaz, 
Bue  de  vielle,  Estrapade,  Paris. 

19.  Chemical  materials. — AlcolioU. — Kahlbaum,  in  Berlin,  (G.  A 
F.  Eablbaum,  Schlesische  Strasse,  Nos.  13  and  14,  Berlin,)  exhibiteda  fine 
collection  of  alcohols  and  alcoholic  preparations.  This  establishment 
is  regarded  in  Germany  as  the  best  source  of  this  important  class  of 
chemical  materials,  and  I  have  accordingly  selected  from  his  price-list 
(April,  1875)  such  articles  as  are  of  most  general  use  for  purposes 
of  research :   - 

20.  Methyl  series. — 

Methylic  bromide  ..•- 100  grams.. 

Methylic  iodide do.... 

Methylic  alcohol kilogram . . 

Baric  methyl-sulphate ....^ do 

Potassic  methyl . .  do. . - . 

Formic  acid  (1.22) do 

Sodic  formate do.... 

Sodic  nitroprusside 100 grams. . 

Zinc  methyl do ... . 

21.  Ethyl  series. — 

Bthylic  bromide.  • .' kilogram . . 

Etbylic  iodide do. . . . 
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Ethjlen  chloride kilogram . 

Eth  jlen  bromide do. . . 

Etli jlidene  chloride  (commercial) do . . . 

Baric  sulphovioate do. . . 

Potassic  Bulphovinate do. . . 

Aldehyd  ammonia do . .  • 

Zinc  ethjl do  .. 

22.  Propyl  series. — 

Propylic  bromide do... 

Propylic  iodide do . . . 

Isopropylic  iodide do  . . 

Propylic  alcohol do. . . 

Isopropylic  alcohol 100  grams. 

Aceton  (pure) kilogram . 

Propionic  acid 100  grams. 

Allyl  bromide do... 

Allyl  iodide do  . . 

Allyl  alcohol • do... 

23.  Butyl  series. — 

Isobutyl  bromide do. . . 

Isobntyl  iodide do... 

Isobutyl  alcohol kilogram . 

Baric  isobatyl-salphate do . . . 

Potassic  isobotyl-sulphate do. . . 

Isobutyric  acid do . . . 

formal  batyric-acid * do... 

Crotouic  chloral 100  grams . 

24.  Amyl  series, — 

Amylic  bromide kilogram. 

Amylic  iodide do-... 

Baric  amyl-snlphate do. . . 

25.  Hexyl  series. —  • 

Hexyl  iodide 100  grams. 

Capronic  acid do.  - . 

Capronic  acid  (of  fermentation) , .  do . . . 

Caprylic  alcohol do . .  - 

Capry  lie  acid do .  - . 

26.  Aromatic  series. — 

Benzol  (crystallizable) kilogram . 

Beuzol  monobromide do ... . 

Besorcin • 10  grams. . 
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15 

0 

15 
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8 

0 

4 
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15 
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DimethylaniliQ ^ kilogram . 

Diphenjl-amin do.. 

Toluol do... 

Toluol  bromide  (liquid) 100  grams. 

Toluol  bromide  (solid) do... 

Benzyl  bromide kilogram . 

Kresol 100  grams. 

Orcin ...do 

Toluidin  (liquid) kilogram . 

Toluidin  (solid) .do. . . 

Phthelic  acid 100  grams . 

Naphtbalin . . t kilogram . 

Kitro-napbthalin , do . . . 

Naphtbylamiu do... 

Anthracene    do... 

Iodide  of  phosphonium  (PH.  4 1.). do. . . 

Dr.  Theodor  Scbuchardt,  in  Gorlitz,  (Prussian  Silesia,)  exhibited  a 
very  large  and  fine  collection  of  chemical  preparations,  many  of  great 
rarity.  I  extract  from  his  most  recent  price-list  the  names  and  prices 
of  a  few  substances : 


Gsesinm  alum 1  gram . 

CsDsium  chloride do... 

Bubidium  alum » 10  grams. 

Bubidium  chloride do . . . 

Tellurium do... 

Selenium do... 

Yttrium  sulphate  (crystallized) 1  gram . 

Erbium  sulphate  (crystallized ) . .'. do . .  - 

Lanthanum  sulphate  (crystallized) do. . . 

Didy mium  sulphate  (crystallized) do . . . 

Vanadium  terchloride 10  grams . 

Moly bdic  acid J  kilogram . 

Molybdic  acid  (sublimate) do . . . 

Tungstic  acid  (pure) '• do... 

Silicon  (crystallized) 1  gram . 

Boron  (crystallized) do... 

Glucina  sulphate  (crystallized) 10  grams . 

Indium  (metal) 1  gram . 

Sodium  (metal) i  kilogram . 

Potassium  (metal) do . . . 

Magnesium  (metal  in  bars) 10  grams. 

Palladium  (foil  and  wire) 1  gram . 

Thallium  (metal) 10  grams. 

Thallium  (sulphate) do . . . 

Aluminum  (bars) ^  kilogram . 


Thaler. 
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These  prices  will,  on  the  whole,  compare  favorably  with  those  of  other 
dealers.  Thallium  may  sometimes  be  had  at  a  very  reasonable  rate 
through  the  friendly  intervention  of  Dr.  E.  Boettger,  Frankfurt  am 
Main. 

Many  of  the  rarer  metals  and  metallic  salts  may  be  procured  with 
advantage  from  Johnson,  Matthey  &  Company,  (Hatton  Garden,  Lon- 
don.) The  following  memoranda  are  taken  from  their  most  recent  price- 
list  : 

Palladium  (ingot  or  wire) per  ounce  troy . . 

Irtdium  (pure  melted) do 

Osmium  (sponge) do 

Rhodium  (pure  melted) do 

Ebodium  sodio-chloride per  ounce  avoirdupois. . 

Ruthenium per  ounce  troy . . 

Aluminum  (ingot) per  ounce  avoirdupois . .         58.  6d.  to  Is, 

Alaminnm  (sheet  and  wire) do 68.  6d,  to  7s.  6d, 

Magnesium,  (distilled,)  wire  and  ribbon do lOs.  to  Us, 

Magnesium,  (distilled,)  broadband  and  rod do 78.  6d.  to  Ss.  6d. 

Magnesium,  (distilled,)  plates  and  powder do 7s.  6d.  to  %8.  6d. 

Selenium  (rods) per  ounce  avoirdupois . .       608. 

Silicon  (crystals) do....     100«. 

Cbroraium  (metallic) do 160«. 

Potassium  (metallic) per  pound  avoirdupois. .       80«. 

Sodium  (metallic) '. do 8«.  6d. 

Sodium  (pure  hydrate) do 15«, 

Materials  for  chemical  researches  may  be  obtained  at  reasonable 
prices  from  the  following  dealers : 

Dr.  H.  Trommsdorff,  Erfurt. 

Dr.  Theodore  Schuchardt,  Gdrlitz,  Prussian  Silesia. 

Dr.  L.  C.  Marquart,  Bonn  on  the  Bhine. 

Ghemische  Fabrick  auf  Actien,  (vormalsE.  Sobering,)  Berlin,  Feun 
Sir.,  4. 

E.  Merck,  Darmstadt. 

The  preparations  sold  by  these  firms  are,  however,  in  all  cases  to  be 
looked  upon  as  raw  material,  more  or  less  pure.  Beally  pure  chemicals 
are  not  to  be  purchased  of  any  dealer  in  any  country.  All,  or  nearly 
all,  the  dealers  will  send  their  price-lists  if  direct  application  be  made  to 
them,  and  aa  these  price-lists  are  issued  from  time  to  time — often  at  reg- 
ular intervals — they  are  very  convenient  for  consultation  and  reference. 

27.  EngiTies  for  laboratories. — In  large  laboratories  it  is  desirable  to 
bave  an  easily-managed  and  safe  motive-power  which  can  be  applied  to 
a  variety  of  useful  purposes.  Small  and  safe  gas-engines  are  now  made 
in  Paris  (Oomp.  dn  Gaz  Qnai  Gemmapes  Ko.  84)  at  the  following  prices : 
\  horse-power,  1,500  francs ;  J  horse-power,  1,900  francs ;  1  horse-power, 
2,500  francs.  The  engine  is  upright  and  more  compact  than  that  of 
Lenoir.  It  is  very  highly  spoken  of. 
2p  A 
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28.  Ohemioal  glassware. — ^Chemical  glassware  may  be  had  from  a 
large  number  of  dealers,  bnt  the  true  Bohemian  hard-glass,  free  from 
soda  and  from  lead,  thongh  always  professedly  kept  in  stock,  is  difficult 
to  obtain.  For  this  glass  recourse  may  be  had  with  confidence  to 
Josef  Kawalier:  Sazawa  bei'Kolin,  Bohemia. 

In  sending  out  for  combustion -tubes  the  size  of  the  tube  and  thickness 
of  the  glass  should  be  carefully  stated. 

Graduated  glass-tubes  for  the  measurement  of  gases,  and  graduated 
vessels  of  all  kinds,  may  be  obtained  in  Germany  from  Dr.  H.  Geissler, 
in  Bonn,  or  in  Paris  from  Alvergniat  Fr^res,  No.  10  Eue  de  la  Sorbonne. 

29.  Conclusion. — In  concluding  this  report  the  writer  ventures  to  add 
some  advice  on  the  importation  of  scientific  apparatus  which,  it  is  hoped, 
will  be  of  service,  and  which  is  based  upon  a  long  experience.  Col- 
leges are  now  authorized  by  law  to  import  scientific  apparatus  free  of 
duty.  It  will  be  found  in  all  cases  advantageous  to  import  directly  from 
the  maker.  Agents  of  all  kinds  charge  commissions  which  add  mate- 
rially to  the  cost  of  importation.  It  is  well  before  importing,  if  the 
funds  on  hand  are  not  large,  to  write  directly  to  the  instrument-maker 
and  obtain  his  latest  price-list.  The  prices  given  above  will  serve  as 
most  useful  guides,  but  the  cost  of  manufacture,  even  in  Germany,  has 
increased  very  much  of  late  years,  and  continues  to  increase.  In  gen- 
eral, it  is  safe  to  estimate  the  total  cost  of  importation  at  one-half  more 
than  the  price  of  the  apparatus  in  Europe.  Payment  of  small  sums  is 
now  very  conveniently  made  by  means  of  postal  orders,  which  can  be 
obtained  on  most  European  countries.  Larger  sums  may  be  paid  by  bills 
of  exchange.  All  instruments  and  apparatus  should  be  forwarded  as 
freight,  and  not  by  express,  and  addressed  to  the  person  sending  the 
order.  The  agents  of  the  steamship  companies  will,  if  desired  to  do  so^ 
notify  the  consignee  by  telegraph  on  the  arrival  of  the  apparatus  in 
port.  The  services  of  a  reliable  custom-house  broker  should  be  engaged 
beforehand,  and  he  will  promptly  forward  the  papers  to  be  daly 
executed,  and  will  take  the  entire  charge  of  forwarding  the  apparatus 
to  its  destination.  When  the  parties  importing  are  known,  personally 
or  by  reputation,  to  the  collector,  permission  may  usually  be  obtained 
to  have  the  apparatus  passed  without  opening  the  cases.  When  this 
cannot  be  done,  the  case  should  be  opened  in  presence  of  some  person 
representing  the  importing  college,  if  the  apparatus  is  of  delicate  con- 
struction, as  custom-house  handling  is  usually  extremely  rough,  and  the 
instrument-maker  can  only  be  held  responsible  for  damage  done  throngh 
negligence  in  packing.  In  all  cases  it  will  be  found  advisable  to  have 
the  apparatus  sent  to  the  ports  of  Boston,  Philadelphia,  Baltimore,  or 
Kew  Orleans,  in  preference  to  that  of.  New  York,  the  press  of  business 
being  much  less,  and  the  care  in  handling  consequently  greater. 
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INSTRUMENTS  OF  PRECISION. 


INTEODUOTION. 

Extent  and  character  of  exhibit  ;  Strikes  ;  Labor-saving  machinery. 

1.  In  this  group,  Germany,  Austria,  Switzerland,  England,  and 
France  were  foremost  in  their  displays.  The  English  department  was 
surprisingly  deficient,  except  in  marine  chronometers  and  watches ;  and 
even  in  this  class,  some  of  the  most  celebrated  manufacturers  were  not 
represented.  In  the  French  department,  there  was  also  a  notable  neg- 
lect to  make  any  display  on  the  part  of  establishments  well  known  for 
the  superior  construction  and  finish  and  the  moderate  price  of  their 
instruments.  Switzerland  was  very  creditably  represented ;  of  her  1,071 
exhibitors,  80  were  in  this  group.  This  country,  and  some  parts  of  Ger- 
many, appear  to  excel  all  others  in  combining  cheapness  with  exceed- 
ingly fine  workmanship,  showing  upon  their  productions  the  result  of 
educating  the  minds  of  their  skillful  artisans. 

2.  In  some  parts  of  Germany,  the  bad  effect  of  strikes  among  the 
workmen  is  beginning  to  show  itself.  An  advance  of  25  per  cent.,  claimed 
in  some  sections,  will,  if  they  succeed,  certainly  prevent  many  of  their 
productions  coming  to  this  country,  as,  with  the  present  import-duties, 
our  artisans  can  successfully  compete  with  them,  both  in  quality  and 
price. 

Germany,  France,  and  Switzerland  are  gradually  adopting  labor- 
saving  machines.  Their  nK>st  intelligent  managers  are  fully  aware  that 
such  a  course  must  be  taken  in  order  to  maintain  themselves  in  the 
manufacturing  world. 

The  wonderful  advance  made  in  watchmaking  in  this  country  is  one 
of  the  remarkable  instances  in  which  an  entirely  new  industry  has  been 
taken  up,  an  immense  product  put  upon  the  market,  and  a  national  rep- 
utation established  in  about  twenty  years,  competing  successfully  with 
countries  that  have  been  engaged  in  it  since  its  infancy,  aided  by 
exceedingly  low  prices  of  labor.  To  sustain  the  position  we  now  hold, 
apart  from  further  progress,  will  require  the  utmost  energy  and  skill  we 
have  at  our  command. 


CHAPTER  I. 

CHRONOMETERS  AND  WATCHES. 

Historical;  Harrison's  chronometer;  Dr.  Hookers  work;  Isochronism;  Accu- 
R-4cy;  Greenwich  Observatory  records  ;  British  exhibits  ;  Pocket-chronom- 
eters AND  watches;  Compensation;  Swiss  and  English  watches;  Value  op 
THE  balance-spring;  American  market;  Schools  of  horology;  Tourbillon 
kscapembnt;  Various  exhibits;  Tests  op  watches;  Awards;  Breguet  on 
cheap  watches  ;  Comparative  merits  of  exhibits  ;  Improvements. 

3.  Mabine  chronometers. — The  great  increase  of  navigation  in  the 
sixteenth  century  established  the  fact  that  the  one  great  Want  of  the 
mariner  was  the  means  of  ascertaining  the  position  in  longitude  of  his 
vessel  when  at  sea.  The  urgent  need  of  some  such  instrument,  and  the 
belief  that  its  construction  was  possible,  induced  the  governments  of 
Spain,  France,  and  Holland  to  offer,  during  the  whole  of  the  seven- 
teenth century,  rich  rewards  in  order  to  stimulate  the  zeal  and  to 
quicken  the  inventive  faculties  of  their  philosophers  and  mechanicians. 
In  1714,  the  Parliament  of  England  offered  the  substantial  reward  of 
£20,000  to  any  inventor  of  an  instrument  which  would,  under  all  cir- 
camstances  in  which  it  was  likely  to  be  placed,  keep  time  with  such 
accuracy  as  to  determine  the  longitude  of  a  place  within  the  distance  of 
half  a  degree,  or  thirty  geographical  miles.  These  rich  rewards,  and 
the  hope  of  making  discoveries  that  would  give  them  fame  and  honor, 
induced  the  most  skillful  mechanicians  of  Europe  to  give  their  attention 
to  the  invention  of  the  desired  instrument.  In  1761,  John  Harrison 
constructed  a  chronometer,  of  which  the  rate  varied  so  little  that,  on 
being  sent  to  Port  Boyal,  in  Jamaica,  it  proved,  on  the  eighty-first  day 
of  the  voyage,  that  the  captain  was  wrong  in  his  reckoning,  by  the 
nsaal  method,  a  distance  of  ninety  miles  ^  the  chronometer's  error  was 
less  than  eighteen  miles.  Harrison  was  adjudged  to  have  complied 
with  all  the  conditions  required  by  the  act  of  Parliament,  and  received 
the  full  reward  of  £20,000. 

4.  Comparatively  few  persons  are  aware  of  the  vast  amount  of 
mechanical  skill  and  mental  labor  it  has  demanded,  through  a  course  of 
two  centuries,  to  bring  to  its  present  state  of  perfection  this  the  most 
perfect  piece  of  mechanism  known  to  man.  Produced  as  it  has  been, 
after  many  failures  and  disappointments,  at  an  infinite  cost  of  time, 
money,  labor,  aud  perseverance,  and  finally  executed  in  such  harmonious 
consistency  with  certain  known  laws  as  to  be  able  to  indicate  to  the 
lonely  mariner,  by  day  or  night,  in  storm  or  in  calm,  in  heat  or  cold, 
almost  the  very  spot  on  which  his  ship  floats  on  the  vast  expanse  of  the 
trackless  ocean,  its  marvelous  precision  and  perfection  may  well  be 
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regrs^rded  as  one  of  the  greatest  boons  ever  secured  to  his  race  by  the 
ingenaity  of  man,  and  as  one  of  the  proudest  triumphs  of  human  reason. 

Down  to  the  middle  of  the  seventeenth  century,  horology  could  only 
be  considered  as  a  mechanical  art,  depending  entirely  upon  good  work- 
manship for  its  excellence;  but,  at  that  period.  Dr.  Hooke  raised  it  to  the 
rank  of  a  science  by  propounding  its  laws,  and  enriching  it  with  those 
valuable  discoveries  and  inventions  which  rendered  skillful  manipula- 
tion a  mere  accessory,  although  an  indispensable  one,  to  carrying  oat 
the  governing  laws  and  principles  which  he  had  deduced  from  the 
highest  branches  of  science.  Only  those  who  have  studied  the  science 
and  history  of  horology,  and  have  been  practically  engaged  in  it,  can 
form  a  correct  idea  of  the  difficulties  that  had  to  be  overcome  to  secure 
the  present  state  of  perfection  of  instruments  for  keeping  time. 

5.  It  was  discovered  that  the  effect  produced  by  changes  in  tempera- 
ture was  one  great  difficulty  to  overcome.  In  1773,  Berthoud  estab- 
lished with  certainty,  by  calculation  and  experiment,  that  one  of  his 
marine  watches  varied  to  so  great  an  extent  as  6  minutes  aud  33 
seconds  in  passing  from  32P  to  92^  Fahrenheit,  while  a  clock  with 
a  seconds-pendulum  was  known  not  to  vary  more  than  about  twenty 
seconds  under  similar  circumstances. 

The  amounts  in  loss  of  time  due  to  three  causes  operating  conjointly 
were  as  follows : 

Seconds. 

Loss  per  diem  by  expansion  of  diameter  of  balance G2 

Loss  per  diem  by  loss  of  spring's  elastic  force 312 

Loss  per  diem  by  elongation  of  spring 19 


393 
or  6  minutes  33  seconds. 

The  discovery  and  application  of  the  laws  of  isochronism  iu  the 
balance-spring  by  Dr.  Hooke  and  Mr.  Arnold  in  England,  and  Leroy 
and  Berthoud  in  France,  imparted  the  most  essential  quality  for  keep- 
ing a  regular  rate  of  time  to  the  chronometer ;  particularly  was  this  so 
when  the  temperature-error,  as  above,  was  known. 

Isochronism  is  an  inherent  proi>erty  of  the  balance-spring,  depend- 
ing entirely  upon  the  ratio  of  the  spring's  tension,  following  the  propor- 
tion of  the  arcs  of  inflexion.  A  balance-spring,  therefore,  of  any  force 
whatever,  having  the  progression  required  by  the  law  of  isochronism, 
will  preserve  this  quality,  whether  it  be  applied  to  a  balance  making 
rapid  or  slow  vibrations. 

6.  The  great  advantage  of  an  isochronal  spring  is  its  innate  power  of 
resisting  the  influences  which  cause  a  change  of  rate,  such  as  change 
of  position,  increased  friction  as  the  works  become  dirty,  or  the  viscidity 
of  the  oil  at  low  temperatures. 

Indeed,  it  is  surprising  to  see  chronometers  return  from  sea  with 
scarcely  a  change  of  rate,  although  some  of  them  have  been  going  for 
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three  or  foar  years,  and  even  for  longer  periods  of  time,  and  the  vibra- 
tions of  the  balance  had  fallen  off  to  a  very  small  arc  in  consequence 
of  the  oil  becoming  so  viscid  that,  in  some  instances,  a  slight  degree  of 
force  has  been  required  to  draw  the  pivot  out  of  the  fourth  wheel-hole.  * 
Bat  what  was  still  more  remarkable,  some  of  these  chronometers,  after 
being  cleaned,  have  been  observed  to  take  up  their  original  rate,  even 
perhaps  with  a  threefold  amount  of  vibration.  The  mechanical  execu- 
tion of  the  different  parts  of  a  chronometer  could  be  done  in  as  finished 
a  manner  a  century  ago  as  at  the  present  time,  yet  they  had  very 
different  time-keeping  qualities. 

7.  After  the  pr  i  nciples  of  adjustment  for  temperature  and  isochronism 
were  known,  the  skillful  application  of  them  has  gradually  improved 
the  time-rate. 

By  looking  at  the  best  rates  obtained  at  the  Greenwich  Observatory 
daring  the  years  mentioned  below,  it  may  be  seen  what  progress  has  been 
made  in  the  i)erformance  of  chronometers  from  the  year  ISOO  to  the 
present  time. 

Up  to  1835,  nothing  had  been  used  superior  to  the  compound  balance 
as  coDstructed  by  Ernshaw ;  but  it  was  then  discovered  that  this  com- 
pensation-balance had  a  regular  error,  in  extremes  amounting  to  several 
seconds,  and  from  that  time  until  1873  nothing  but  balances  with 
aaxiliary  compensation  could  stand  any  chance  at  the  Greenwich  trials, 
owing  to  the  trials  being  not  far  from  twice  as  severe  in  temperature 
as  at  the  beginning  of  this  century.  Formerly,  the  chronometers  were 
not  tried  in  heat,  but  in  severe  cold  and  middle  temperature;  they  are 
now  tried  in  heat,  such  as  is  experienced  at  the  tropics,  and  such  cold  as  it 
is  probable  they  will  be  subjected  to  in  winter.  This  in  itself  is  enough 
to  double  the  error  of  the  ordinary  compensation-balance. 

The  trial-numbers  are  made  up  at  Greenwich  by  taking  the  differences 
between  the  highest  and  least  rate,  added  to  the  greatest  change  of 
weekly  rate  multiplied  by  two ;  and  those  giving  the  best  results  are 
purchased  by  the  admiralty  for  government  use. 

The  best  trial,  in  1800,  was :  temperature,  46^  to  71^  Fahrenheit  j 
greatest  difference  from  week  to  week,  5.2  seconds ;  trial-number,  20 
seconds. 

Temperature,  not  given,  1840 ;  greatest  difference  from  week  to  week, 
4.3  seconds ;  trial-number,  20  seconds. 

Temperature,  33°  to  96^  Fahrenheit,  1870;  greatest  difference  from 
week  to  week,  3.8  seconds;  trial-number,  13.1  seconds. 

Temperature,  35^  to  96°  Fahrenheit,  1873 ;  greatest  difference  from 
week  to  week,  5  seconds ;  trial-number,  11.1  seconds. 

If  the  last  four  years'  rate  of  improvement  should  continue,  we  will 
soon  arrive  at  a  point  where  we  will  have  to  remain  stationary,  because 
the  nearer  we  approach  perfection  the  greater  will  be  the  difficulty  in 
overcoming  the  remaining  errors. 

8.  VV.  Weichert,  Cardiff,  Wales,  exhibited  two  very  fine  chronoui- 
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eters,  oue  with  a  thermometer  and  barometer  atta^^hed  to  it.  By  the 
superior  performance  of  his  chronometer  No,  2300  art  the  Greenwich 
Observatory  trials  in  1873,  it  was  placed  first  in  order  of  merit.  The 
duration  of  the  trial  was  thirty  weeks;  the  lowest  temperature  it  was 
subjected  to  wa«  35^,  and  the  highest  96°  Fahrenheit ;  trial-number, 
11.1 ;  greatest  difiference  between  one  week  and  the  next,  3  seconds. 
This  chronometer  had  KuUberg's  flat-rim  balance  without  auxiliary 
compensation,  and  is  the  first  instance  since  the  invention  of  chro- 
nometers in  which  any  balance  has  given  such  results. 

The  most  extensive  display  of  marine  chronometers  was  made  by 
V.  KuUberg,  of  London.  They  were  certainly  beautiful  specimens  of 
horological  art,  comprising  in  their  construction  all  of  the  most  approved 
principles  known  at  the  present  time. 

His  chronometer  No.  1799,  flat-rim  balance,  without  auxiliary  com- 
pensation, gave  the  best  results  in  1872  at  the  Royal  Observatory, 
Greenwich,  in  competition  with  chronometers  made  by  thirty-seven 
other  makers.  The  duration  of  the  trial  of  each  chronometer  was  twenty- 
nine  week§;  the  lowest  temperature  to  which  they  were  subjected  was 
40^  Fahrenheit,  and  the  highest  95^  Fahrenheit. 

0.  J.  Klaftenberger  and  J.  R.  Lozada,  of  London,  and  Sivel  &  Walter, 
of  Cork,  also  had  on  exhibition  finely-executed  marine  chronometers. 

9.  Mr.  Breguet,  A.  H.  Rodanet  &  Co.,  T.  Leroy,  and  Leroy  &  Sons, 
of  Paris,  were  the  only  French  makers  who  made  any  display.  Their 
chronometers  appeared  to  be  well  made ;  but  they  did  not  exhibit  any 
remarkable  qualities  to  distinguish  them  particularly  from  other  makers. 

Each  chronometer  should  have  had  attached  to  it  a  certificate  from 
an  observatory,  giving  in  detail  its  variations  during  a  trial  of  many 
weeks,  which  would  have  shown  any  points  of  superior  excellence  that 
it  might  have  possessed. 

Grandjean,  Heiurich  &  Co.,  of  Locle,  Switzerland,  Kick  &  Gasseres  and 
A.  Hohwii,  of  Amsterdam,  M.  Peterson,  of  Altoona,  W.  Brooking,  of  Ham- 
burg, and  M.  Domenico,  of  Leghorn,  Italy,  exhibited  well-made  chro- 
nometers, but  none  of  them  showing  any  new  features  worthy  of 
particular  mention. 

An  electro-magnetic  chronometer,  by  Josef  Danischewsky,  Wilna, 
chronometer-maker  to  the  Russian  navy,  was  an  ingenious  piece  of 
work,  and  was  arranged  as  a  controlling  time-piece ;  communication 
being  made  and  broken  with  an  electrical  clock  at  every  full  vibration 
of  the  balance.  It  was  the  only  one  of  its  kind  in  the  exposition,  and 
for  some  purposes,  might  be  a  very  valuable  instrument.  Chronometers 
as  made  in  our  own  country  will  compare  favorably,  both  in  plan  of 
construction  and  excellence  in  finish,  with  any  made  in  Europe.  In 
fact,  the  work  produced  by  some  of  our  makers  cannot  be  excelled  any- 
where in  mechanical  perfection  of  form  and  finish ;  but  none  were  scut 
to  the  exposition. 

10.  PocKET-OHEONOMETERS  AND  WATCHES.— In  this  department,  the 
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display  from  Switzerland  surpassed  all  other  nations,  it  being  one  of 
the  most  important  industries  of  that  isolated  little  republic.  The 
mechanical  excellence  shown  in  their  finest  watches  is  certainly  bordering 
ou  perfection;  and  their  cheapness  will  enable  them  to  be  sold  in  all  the 
markets  of  the  world. 

There  are  observatories  in  Geneva  and  Keuchatel,  where  their  first- 
class  watches  are  put  upon  trial  for  many  weeks ;  and  they  certainly 
have  produced  watches  keeping  time  with  marvelous  accuracy,  as  shown 
by  the  certificates  accompanying  them,  signed  by  the  officials  at  the 
observatories.  The  finish  that  can  be  given  to  the  different  parts  of 
a  watch  is  all  that  can  be  desired.  Superior  excellence  can  only  be 
obtained  through  the  simplest  and  most  economical  arrangement  of  the 
proportions  and  positions  of  the  different  parts,  then  adjusting  the 
balance  for  heat  and  cold  and  position,  and  the  hair-spring  for  isochro- 
Bism. 

11.  The  proper  arrangement  of  the  weights,  or  small  screws,  in  the  rim 
of  a  compound  balance  counteracts  the  effects  that  are  produced  upon 
the  hair-spring  by  an  increase  of  temperature. 

This  spring  being  several  inches  in  length  is  affected  by  a  slight  increase 
of  heat,  making  the  watch  run  slow ;  this  error  is  coauteracted  by  the 
movable  ends  of  the  rim  of  a  compound  balance,  which,  as  the  heat  in 
creases,  move  toward  the  center  of  the  balance,  thus  making  a  portion 
of  it  smaller  in  circumference,  which  canses  the  watch  to  run  faster.  But 
the  practical  application  of  this  principle  has  not  yet  been  brought  to 
perfection,  as,  at  a  medium  temperature,  the  adjustment  might  be  all 
•that  could  be  wished  for,  yet,  at  extremes,  32°  and  98^,  there  will  be  errors 
that  cannot  yet  be  overcome,  but  they  are  gradually  being  reduced  by 
the  skill  of  the  most  ingenious  and  scientific  horologists. 

When  a  watch  is  hanging  by  its  pendant,  the  friction  upon  the  pivots  of 
the  balance-staff  is  greater  than  when  it  is  lying  upon  one  of  its  sides.  In 
a  hanging  position,  the  friction  is  upon  the  sides  of  the  pivots ;  in  lying 
down,  it  is  ux>on  the  end  of  one  of  the  pivots.  This  difference  in  the 
amount  of  friction  makes  a  difference  in  the  length  of  the  arc  of  vibration 
of  the  balance. 

In  time,  thickening  of  the  oil  and  dirt  will  lessen  the  power  of  the  train 
upon  the  balance,  and  consequently  cause  it  to  vibrate  in  smaller  arcs. 
Any  decrease  of  power  in  the  mainspring  will  also  produce  the  same 
effect.  This  difference  in  the  length  of  the  arcs  of  vibration  of  the  bal- 
ance will  cause  the  watch  to  run  fast  or  slow,  unless  the  error  is  counter- 
acted by  giving  the  hair-spring  a  certain  invisible  property  called 
isochronism^  that  is,  giving  it  a  certain  tension  that  will  cause  the  small 
and  large  arcs  of  vibration  of  the  balance  to  be  performed  in  the  same 
length  of  time.  This  condition  of  the  hair- spring  is  brought  about  by 
giving  it  a  certain  length,  and  in  some  springs  by  giving  the  outer  coil 
a  certain  curve.  These  adjustments  require  the  services  of  the  most 
skilled  workmen,  and  enhance  greatly  the  cost  of  a  watch,  as  it  takes 
many  weeks  of  careful  attention  to  arrive  at  a  satisfactory  result. 
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12.  It  is  this  skillful  care  given  iu  late  years  to  a  proper  adjustment 
of  the  hair-spring,  that  has  imparted  to  S^iss  watches  such  excellence, 
that  they  now  rival  the  best  English  watches  in  their  performance. 

It  must  be  remembered  that  English  watches  generally  have  a  chain, 
and  a  conical  wheel,  called  a  fusee,  upon  which  the  chain  is  wound. 
When  the  watch  is  entirely  wound  up,  the  power  of  the  mainspring  is 
considerably  increased,  and  the  chain  then  draws  upon  the  small  end 
of  the  cone,  or  fusee,  thus  equalizing  the  power  of  the  mainspring  upon 
the  moving  parts  during  the  time  of  their  running;  consequently,  there 
is  but  little  variation  in  the  arc  of  the  balance  caused  by  the  increased 
power  in  the  mainspring  when  wound  up. 

In  Swiss  watches,  the  chain,  fusee,  and  maintaining-power  work,  ex- 
cept in  few  instances,  are  not  used,  thus  reducing  the  cost  of  manufac- 
turing and  liability  to  get  out  of  order.  The  mainspring  is  inclosed  in 
a  barrel  that  has  teeth  upon  its  circumference,  operating  directly  upon 
the  train.  When  wound  up,  the  mainspring  has  a  much  greater  power 
than  when  nearly  run  down ;  consequently,  the  arc  of  vibration  of  the 
balance  is  much  greater  at  one  time  than  at  another,  which  would  cause 
great  irregularity  in  time-keeping  were  it  not  for  this  isochronal  adjust- 
ment of  the  hair-spring. 

13.  If  we  wish  to  know  how  much  the  world  is  indebted  to  the  in- 
ventor of  the  balance-spring,  we  have  only  to  inquire  what  it  does  for 
society,  for  civilization,  for  art,  for  science,  for  navigation,  and  for  com- 
merce. 

We  may  judge  of  its  value  as  estimated  by  different  governments  by 
the  immense  sums  of  money,  which  have  been  offered  and  paid  for  im- 
provements on  it,  and  the  chronometer  in  which  it  is  used. 

One  of  the  most  striking  instances  of  the  great  value  of  accurate 
time-keeping  is  the  facility  and  certainty  with  which,  by  its  aid,  a  ves- 
sel can  proceed  to  the  locality  of  a  fault  in  a  submarine  telegraph-cable, 
so  that  it  may  be  grappled  at  the  bottom  of  the  sea,  brought  to  the  sur- 
face, and  repaired.  This  is  now  such  an  ordinary  feat  that  it  excites 
but  little  comment  when  it  is  reported  that  a  cable  has  been  repaired ; 
yet  it  is  one  of  the  greatest  marvels  of  the  nineteenth  century. 

14.  The  wonderful  sidvance  made  iu  watch-manufacturing  iu  this 
country,  the  simplicity  of  their  construction,  the  use  of  labor-saving 
machines,  and  the  great  number  of  movements  made,  excite  the  aston- 
ishment of  all  the  enlightened  masters  of  the  art  in  Europe.  The  chain 
and  fusee,  with  the  maintaining  power,  are  left  out ;  all  the  pieces  are 
made  to  a  uniform  size,  and  interchangeable,  so  that  if  one  piece  be 
lost  or  broken,  it  can  be  replaced,  at  trifling  cost,  by  sending  to  the  fac- 
tory for  a  duplicate.  By  using  hardened  and  tempered  hair-springs 
and  proper  adjustments,  great  excellence  is  obtained  in  time-keeping. 

But  few  second-class  English  watches  are  now  imported  into  this 
country,  and  even  the  sale  of  medium-priced  Swiss  watches  has  been 
seriously  affected  by  our  home  productions. 
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Foreign  manafacturers  are  already  beginoing  to  ase  labor-saving 
machines,  aud  adopting  the  simplest  plans  of  construction.  This  change, 
in  connection  with  educated  artisans,  will  have  its  influence,  so  that 
they  may  still  be  able  in  the  future  to  compete  with  us  in  cheapness  and 
(juality. 

15.  The  influence  exerted  by  schools  that  have  been  established  in 
dllTerent  parts  of  Europe  for  teaching  the  science  and  art  of  horology 
will  be  very  great;  there  being  a  marked  superiority  in  the  proficiency 
acquired  by  graduates  of  such  institutions  over  those  who  have  received 
their  knowledge  of  the  art  by  the  old  method.  One  of  the  most  inter- 
esting displays  in  the  horological  department  of  the  exposition  was 
made  by  the  pupils  of  the  French  National  School  of  Horology  at 
Cluses,  which  is  located  in  Savoy,  between  Geneva  and  Charaouni. 
Mr.  Benoit,  the  director,  was  a  pupil  of  the  elder  Breguet,  and  has  had 
charge  of  this  establishment  for  twenty-five  years.  It  is  a  government 
free  school,  where  drawing,  mathematics,  and  the  scientific  branches  of 
the  art  are  taught  by  three  professors,  and  where  the  practical  portion 
is  taught  by  three  skillful  artisans  noted  for  their  proficiency .  They 
had,  at  the  time  of  the  exposition,  72  pupils,  and  were  making  arrange- 
ments  to  accommodate  400. 

In  the  display  made  by  this  school  was  shown  the  individual  pieces 
as  they  came  from  the  hands  of  the  pupils,  from  the  roughest  state  to 
the  completely-finished  condition,  forming  the  different  qualities  of 
movements,  and  all  together  showing  that  the  school  was  producing  a 
superior  class  of  artisans. 

Here  were  exhibited  sixteen  different  forms  of  escapements,  in  move- 
meuts  about  the  size  of  an  eight-day  marine  chronometer.  The  escape* 
ments  were  so  exposed  that  their  construction  and  action  could  easily 
he  seen.  One  was  a  remarkable  contrivance,  intermediate  in  form 
between  the  lever  and  duplex  escapements ;  the  balance  making  two  and 
a  half  revolutions.  No.  2  was  made  so  as  to  show  the  intimate  relation. 
between  the  lever  and  cylinder  escapements.  No.  8  was  a  tourbillon 
escapement,  invented  by  Mr.  Benoit,  which  gave  a  very  large  arc  of 
nbration  to  the  balance. 

16.  What  is  usually  called  the  tourbillon,  or  revolving,  escapement  is 
reported  to  have  given  the  best  performance  in  trials  of  chronometers 
eitending  over  three  years  at  the  Neufchatel  Observatory. 

It  is  not  in  reality  an  escapement,  but  an  additional  contrivance, 
which  may  be  as  well  used  with  one  escapement  as  another.  It  was 
invented  by  the  elder  Breguet,  whose  inventions  are  as  numerous  as 
they  are  brilliant.  Every  branch  of  horology  is  rich  with  traces  of  his 
;'enias.  The  whole  escapement  and  balance  are  set  in  a  frame- work, 
which  revolves  every  minute.  The  object  of  this  is  to  make  the  watch 
correct  its  own  "  errors  of  position  "  by  making  the  balance  pass  every 
minute  through  all  its  vertical  positions.  As  an  ingenious  and  delicate 
piece  of  mechanism,  it  excites  one^s  admiration,  but  leaves  a  doubt  in 
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regard  to  its  practical  utility,  being  costly  to  manafactare  and  difficnlt 
to  repair  in  case  of  accident.  The  same  result  in  time-keeping  can  be 
obtained  by  using  b,  perfectly-poised  balance. 

17.  In  Geneva,  nearly  three  thousand  persons  are  engaged  in  tbe 
watch-making  and  jewelry  business,  and  twenty  thousand  watches  are 
made  annually. 

Foremost  among  the  eighteen  exhibitors  from  this  city  was  the  house 
of  Patek,  Philippe  &  Co.,  who  displayed  a  large  number  of  exceedingly 
fine  watches,  with  the  addition  of  independent  seconds,  chronographs^ 
and  repeaters,  fully  sustaining  their  world-wide  reputation  for  fine 
work.  This  house,  founded  in  1839,  employs  in  their  establishment  over 
five  hundred  persons ;  of  these,  348  men  and  42  women  work  at  their 
homes. 

Their  factory  is  spacious,  well  ventilated,  provided  with  reservoirs  of 
water  as  a  protection  against  fire,  and  each  workman  has  a  window. 
The  number  of  watches  made  is  about  three  thousand  a  year. 

They  were  among  the  first  who  constructed  stem-winding  watches ; 
and  since  the  introduction  of  this  particular  manufacture,  their  business 
has  rapidly  increased.  The  peculiar  winding  and  setting  arrangement 
used  is  ingenious,  elegant,  and  effective. 

In  each  class  of  watches,  all  the  parts  are  made  to  conform  to  a  cer- 
tain measure,  as  in  the  American  system.  All  of  their  labor-saving 
machines  are  made  in  their  own  establishment,  and  many  of  them  are  of 
their  own  invention. 

The  final  adjustments  in  regard  to  position  and  temperature  are  made 
with  great  care,  as  will  be  seen  by  the  average  performance  of  nine  of 
their  watches  exhibited  in  the  exposition,  which,  during  forty-five  days 
at  the  Geneva  Observatory,  gave  the  following  results:  daily  variation, 
s^x-tenths  of  a  second ;  difference  between  hanging  and  lying,  seven- 
tenths  of  a  second.  Among:  their  watches,  we  noted  a  chronograph,  that 
recorded  minutes  as  well  as  seconds. 

They  also  exhibited  one  of  those  wonderful  little  curiosities,  a  sing- 
ing-bird about  an  inch  long.  Upon  touching  a  spring,  it  arose  through 
the  top  of  a  snuffbox,  and,  after  ending  its  warbling,  suddenly  disap- 
peared beneath  the  cover.  In  front  of  the  box  was  a  very  small  watch - 
movement,  which  indicated  the  day  of  the  week,  month,  &c. 

Their  chronometers  and  chronograph-watches  in  spherical  cases  were 
certainly  unique  affairs. 

They  also  make  for  the  Russian  post-office  department  a  large-sized 
watch,  running  a  week.  It  is  so  arranged  that  the  courier  cannot  open 
or  wind  it;  this  must  be  done  by  the  postmaster. 

18.  The  firm  of  J.  M.  Badollet  &  Co.,  of  Geneva,  made  a  large  display 
of  first-class  watches,  including  independent  seconds,  chronographs,  and 
repeaters.  The  cases,  engraved  by  Mr.  J.  Bonnet,  were  the  most  ele- 
gant display- of  the  engraver's  art  in  this  line  in  the  exhibition. 

Chronometer  No.  60,401,  with  fusee,  cylindrical  hair-spring,  and  En- 


POCKET    CHRONOMETERS   AND    WATCHES.  16 

glish  detent-spriDg,  gave  a  daily  Tariatioii,  according  to  the  observatory 
certificate,  of  0.39  of  a  second. 

An  average  of  the  performance  of  five  watches  on  exhibition  gave  a 
daily  variation  of  0.42  of  a  second. 

They  claim  to  have  made,  previous  to  the  exhibition,  a  watch,  No. 
6^,025,  which  was  sent  to  America,  whose  daily  variation  was  only 
0.29  of  a  second. 

19.  At  the  annual  trial  at  the  Geneva  Observatory,  watches  remain 
forty-five  days,  and  are  submitted  to  the  following  tests: 

Ist  The  mean  variation  from  one  day  to  another  is  determined  daring 
forty-five  days.  Whatever  may  be  the  position  or  temperature,  the 
limit  fixed  to  enable  them  to  compete  is  0.8  of  a  second. 

2d.  The  error  corresponding  to  a  difference  of  one  degree  centigrade 
of  temperature  is  observed,  with  a  limit  of  0.2  of  a  second. 

3d.  The  difference  of  rate  between  the  horizontal  and  vertical  posi- 
tions is  ascertained,  with  a  limit  of  2  seconds. 

4th.  The  correctness  with  which  a  watch  resumes  its  former  rate  after 
having  been  placed  in  a  different  position,  fifteen  days  is  noted,  with  a 
Hmit  of  1.5  seconds.  » 

5th.  The  correctness  with  which  a  watch  resumes  its  mean  rate  after 
having  passed  through  the  oven  is  noted,  with  a  limit  of  1.5  seconds. 

If  a  watch  exceeds  the  limit  at  any  one  of  these  trials,  it  is  rejected. 
The  mean  of  all  the  trials  determines  the  classification ;  slight  importance 
being  given  to  the  first  trial. 

20.  In  the  competition  this  year,  (1874,)  the  first  prize  was  awarded  to 
Messrs.  BadoUet  &  Go.  for  a  watch  having  a  lever-escapement,  and  the 
balance-spring  turned  according  to  the  Philipps  formula.  It  was  ad- 
justed by  Francis  Vindone,  and  during  the  three  months  it  remained  at 
the  observatory  its  variation  diminished. 

The  first  proof  gave  an  error  of  0.28  of  a  second ;  the  second  proof, 
O.IU;  the  third,  0.4;  the  fourth,  0.32;  and  the  fifth,  0.54.  This  is  the 
third  year  that  a  watch  adjusted  by  M.  Vindone  has  obtained  the  first 
prize. 

Of  the  second  prizes,  one  was  awarded  to  M.  Jiiles  Bomieux  for  a 
chronometer  adjusted  by  himself;  the  errors  of  the  five  proofs  being  0.42, 
0.01,  0.23, 1.41,  and  0.52.  The  other  was  given  to  M.  Em  Paintard  for  a 
watch  acUusted  by  himself;  the  errors  being  0.51, 0.06, 0.07, 0.08,  and  1.49. 

This  year,  for  the  first  time,  a  second  competition  was  instituted. 
It  consisted  of  taking  the  mean  of  all  the  rates  of  the  watches  sent  in 
by  each  manufiacturer,  provided  that  not  less  than  three  were  submitted. 
The  tests  were  not  so  severe  for  these  as  for  single  watches. 

Six  makers  entered  into  this  competition ;  the  best  two  being  so  nearly 
equal  that  the  prize  was  divided  between  them.  The  successful  com- 
petitors were  Messrs.  BadoUet  &  Co.,  who  sent  in  seven  watches,  six  of 
which  were  adjusted  by  M.  F.  Vindone,  and  oue  by  M.  J.  Bainbat ; 
and  M.  K  Bkegreu,  with  five  watches,  four  being  adjusted  by  M.  A. 
Favre,  and  one  by  M.  B.  Ekegren. 
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The  mean  variation  of  the  seven  watchers  of  Messrs.  BadoUet  for  the 
first  five  trials  were  0,486,  0.12, 1.877,  l.Ul,  and  0.546 ;  and  the  five  ot 
M.  Ekegreu,  0.536,  0.078, 1.140,  2.116,  and  1.054. 

21,  The  house  of  Louis  Audemars,  of  Brassus,  canton  of  Vand,  Switz- 
erland, made  the  most  extensive  display  of  complicated  watches.  Their 
niedianical  execution  was  of  the  highest  order }  it  was  a  superb  collec' 
tion  of  repeaters,  chronographs,  and  independent-second  watches. 

The  movement  having  the  most  elaborate  and  complicated  mechanism 
was  a  pendant-winding  clock-watch,  Ko.  10831, 21  li^es  across  the  dial. 
It  struck  the  hours  and  quarters  in  passing  them,  and  the  hours,  quar- 
ters, and  minutes,  whenever  wished,  by  pushing  a  slide.  It  had  an 
independent-second  train,  with  large  donble  or  split  hands — one  stopping 
for  observations — a  small  seconds-hand  and  a  one-fifth  of  a  second  hand 
on  the  same  axis.  It  had  two  time-dials,  full  calendar,  showing  the  day 
of  the  week  and  of  the  month  and  the  moon's  phases;  a  metallic  ther- 
mometer; a  cylindrical  hair-spjring;  anchor-escapement;  45  rabies;  treble 
keyless  winding- work,  having  three  mainsprings.  Its  price  was  marked 
at  20,000  francs. 

No.  11623  was  a  pendant  binder,  20  lines,  and  33  rubies.  It  repeated 
hours,  quarters,  and  minutes.  It  was  specially  designed  for  travelers, 
as  it  showed  upon  the  dial  the  time  at  the  principal  cities  of  Europe. 

No.  11173,  pendant  winder,  19  lines,  anchor-escapement,  independent 
seconds,  repeats  hours,  quarters,  and  minutes;  shows  day  of  the  week, 
of  the  month,  and  the  moon's  phases  ;  45  rubies. 

No.  10967  was  a  pendant  winder,  cylinder-escapement,,  repeats  hours 
and  quarters,  eight  lines  in  diameter,  marked  at  4,000  francs. 

Na  11825  was  a  pendant  winder,  ten  lines  in  diameter,  with  anchor- 
escapement  ;  it  repeats  hours,  quarters,  and  minutes,  and  has  a  com- 
pensated balance  and  31  rubies.    It  was  marked  at  5,000  francs. 

The  last  two  are  claimed  to  be  the  smallest  watches  in  Europe  of  like 
character. 

There  was  also  in  their  case,  and  made  by  the  younger  Audemars,  a 
miniature  pistol,  that  was  one  of  the  curiosities  at  the  London  Exhibition 
in  1851;  it  was  composed  of  twenty- two  pieces,  and  weighed  only  the 
half  of  one  grain,  (32  milligrams.) 

All  the  watches  of  this  firm  are  made  within  their  factory,  or  by  work- 
men under  their  immediate  supervision ;  they  use  labor-saving  machines 
as  much  as  possible ;  they  claim  to  be  the  only  house  in  Switzerland 
who  make  repeating-watches  complete  within  their  own  establishment. 

Their  first  watch,  winding  and  setting  by  the  pendant,  was  made  in 
1838,  and  one  was  exhibited  by  them  in  the  London  Exhibition  in  1851. 

Watches  with  three  barrels,  winding  by  the  pendant,  were  first  con- 
structed by  this  house  in  1867,  and  an  extra-complicated  watch,  No. 
10834,  on  exhibition,  had  this  arrangement. 

22.  XJ.  Montandon  and  S.  Jaccard,  of  St.  Croix,  exhibited  a  case  con- 
taining 29  watches ;  they  were  minute-repeaters,  with  and  without  inde- 
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{lendeot  trains,  watches  striking  the  hoars  and  qaarters  in  passing,  and 
gmall  watches  highly  decorated  with  diamonds.    In  construction  and 
[finish  they  were  very  creditable,  bat  not  so  remarkable  as  to  require  any 
particolar  mention. 

In  the  collection  of  Montandon  Brothers,  of  Locle,  there  was  a  clock- 
wateh,  that  is,  one  striking  the  hoars  and  qaarters  iu  passing,  and  the 
boors,  qaarters,  and  minutes  by  pushing  a  slide. 

Dofour,  Zentler  &  Bro.,  of  Geneva,  made  an  elegant  display  of  fine 
watches,  independent  seconds,  chronographs,  &c. ;  the  highly-orna- 
DieDted  cases  of  their  bijou  watches  showed  exquisite  design  and  work- 
maaship. 

fi.  Haas  &  Co.,  of  Geneva,  exhibited  a  case  of  elegant  watches,  but  not 
of  exceeding  merit  ^  also  a  singing-bird  in  a  snuff-box.  An  exquisitely 
small  wateh  in  the  back  of  a  beetle,  made  of  gold  and  enamel,  which 
exposed  the  dial  when  the  wings  were  expanded,  was  a  unique  design, 
and  a  very  small  movement  set  in  a  ring  was  another  curiosity  in  min- 
iatoie-work. 

Jeanjaqaet  &  Co.,  of  Neuchatel,  made  a  fine  display  of  repeaters,  inde- 
peDdent  seconds,  chronographs,  minute-repeaters,  &c. 

H.  B.  Ckegren,  of  Oeneva,  noted  for  his  carefully-adjusted  time- 
keepers, had  on  exhibition  a  case  of  finely- finished  wat-ches. 

The  cases  and  chatelaines  exhibited  by  G.  Sachs,  of  Geneva,  were  beau- 

tifolly  made,  being  in  high  relief,  with  colored  gold  iu  antique  designs. 

Many  other  exhibitors  made  extensive  displays  of  Swiss  work ;  but 

aa  they  presented  no  new  features  of  particular  interest,  we  made  no 

special  notice  of  them. 

23.  The  well-known  house  of  Breguet,  rue  de  la  Palx,  Paris,  made  a 
small  but  very  select  display  of  watches,  fully  sustaining  their  high 
reputation  as  makers  of  excellent  time-keepers.  The  cases  of  their 
watches  are  made  so  that  they  could  not  be  opened  except  by  a  watch- 
maker, being  wound  up  and  set  by  the  pendant,  and  regulated  from 
the  outside.  Being  so  carefully  protected  from  dirt  and  the. action  of 
the  atmosphere,  they  will  run  a  long  time  without  being  cleaned. 

Their  finest  work  is  made  by  graduates  from  the  French  School  oi 
Horology  at  Oluses. 

One  of  the  most  interesting  cariosities  in  horological  art  in  Paris  may 
be  seen  at  this  establishment.  It  is  a  very  com  plicated,  watch,  showing 
many  phenomena,  and  made  nearly  one  hundred  years  ago  by  M.  Bre- 
goet  for  a  marquis  ia  Marie  Antoinette's  guard«  The  stipulated  price 
was  25,000  francs,  but  troublesome  times  came  on.  and>  it  did  not  pass 
oat  of  M.  Breguet's  p96session.  It  winds  itself  up  by>  the  motion  com- 
municated to  it  by  its  wearer  in  walking  about  fifteen  minutes,  and 
shows  the  surprising  degree  of  skill  attained  in  watch-construction 
during  the  last  century. 

Messrs.  Leroy  &  Sons,  Palais  Boyal,  Paris,  exhibited  an  elegant 
aaaortment  of  repeating-watches,  minute-repeaters,  and  chronographs; 
2iP 
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some  of  them  coQstracted  with  such   mechanical  perfectioa  as  to  be 
valued  as  high  as  7,000  francs. 

The  house  of  A.  H.  Bodauet  &  Co.,  of  Paris,  made  a  display  of  hand- 
some watchieSy  one  of  them,  four  lines,  one-third  of  an  inch  in  diameter 
with  twenty-two  rubies  and  anchor-escapement,  was  a  marveloas  piece 
of  delicate  work.    Being  a  branch  of  the  house  of  Patek,  Philippe  &  Co^ 
of  Geneva,  their  productions  have  been  fully  described. 

Ja pay  Brothers  &  Co.,  of  Paris,  made  a  display  of  watches  with  cylinder- 
escapements,  and  separate  pieces  showing  the  successive  stages  of  man. 
ufacture. 

These  watches  are  remarkable  for  their  simplicity  of  construction 
aud  the  very  low  price  at  which  the^^  can  be  sold.  The  amount  of  work 
furnished  for  a  certain  price  with  tolerable  time-keeping  qualities  is 
remarkable. 

M.  Gratel,  of  Besangon,  also  made  a  display  of  watches  worthy  of 
mention  on  account  of  their  low  price. 

24.  The  following  portion  of  a  report  made  to  the  Institute  of  France, 
by  M.  A.  N.  Bregnet,  in  the  name  of  the  Committee  on  the  Mechani- 
cal Arts,  on  cheap  watches  made  by  M.  Boskopff,  will  probably  be  of 
interest : 

^^  To  procure  a  watch  for  the  workman  at  a  low  price,  and  capable  of 
giving  him  the  exact  time,  so  that  he  may  be  at  his  business  at  regnlar 
hours,  was  the  problem  to  be  worked  out ;  and  we  here  show  it  has  been 
solved  by  M.  Boskopff,  a  manufacturer  of  watches  at  Chaux  de  Fonds, 
canton  of  Neuchatel,  Switzerland,  who  has  completely  gained  this 
point  of  good  work,  combined  with  cheapness. 

^^  M.  Boskopff  makes  for  20  francs  what  he  calls  the  workman's 
watch.  To  furnish  at  this  price  a  strong  watch,  giving  regular  time  for 
every  day's  use,  M.  Boskopff  was  necessarily  obliged  to  simplify  as 
much  as  possible  the  work  done  by  hand,  principally  in  the  finish,  and 
to  confine  himself  strictly  to  the  necessary  usefulness  of  everything  con- 
cerning the  questions  of  solidity  and  good  application  of  principles. 

'^  The  cases  are  made  in  ^  hunting'  and  *  open-faced'  styles  and  very 
heavy ;  in  the  train,  he  has  suppressed  one  wheel,  by  changing  the  num- 
ber of  teeth  in  the  wheels  usually  employed.  The  dial-wheels,  which 
move  the  hands,  are  placed  upon  the  mainspring  box,  and  the  whole 
mechanism  is  contained  between  two  plates ;  the  escapement,  so  essen- 
tial to  a  watch,  is  of  the  anchor- variety. 

*<  He  alone  unites  two  qualities :  first,  facility  of  construction  in  the 
factory ;  the  shape  of  every  piece  permits  it  to  be  cut  by  machinery  ; 
secondly,  excellence  in  time-keeping  and  moderate  price.  Combining 
these  conditions,  it  gives  the  best  results  of  any  yet  made. 

**  The  watch  is  used  without  a  key,  being  wound  by  the  pendant ; 
when  it  is  wound  sufficiently,  a  little  vibration  is  felt  in  the  watch,  caused 
by  the  displacement  of  the  outer  end  of  the  mainspring,  as,  instead  of 
using  the  ordinary  stop-work  to  prevent  over-winding,  he  employs  the 
Patek  spring,  which  never  needs  any  repairs. 
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'^  Oheap  watches  are  not  new ;  some  are  made  cheaper  than  those  of 
yi.  Boskopff,  but  the  quality  corresponds  with  the  price.  What  is  new 
here  is  the  delivery  of  good  and  substantial  watches  at  such  prices  that 
those  of  smallest  purses  can  aftbrd  to  buy  them. 

**  Tour  Committee  of  the  Mechanical  Arts,  appreciating  the  efforts  he 

was  obliged  to  make  to  arrive  at  this  result,  and  the  services  rendered 

to  the  laboring  classes,  has  the  hoiior  to  propose  that  a  vote  of  thanks 

be  given  to  M.  Boskopff  for  his  communication,  and  that  the  present 

report  be  inserted  in  the  bulletin,  with  the  design  of  the  watch. 

"BREGUET. 
<•  Approved  at  the  sitting,  January  24, 1868.^ 

25.  In  the  English  department,  only  three  establishments  made  a  dis- 
play of  watches. 

V.  Kullberg,  of  London,  exhibited  some  of  his  finest  work.  This  is  a 
house  noted  for  making  highly-finished  and  well-adjusted  watches ;  but 
there  being  no  observatory  certificates  attached  to  them,  we  were  unable 
to  judge  of  their  excellence  in  time-keeping. 

G.  J.  KlaftenbOTgery  of  London,  madealargedisplay  of  English  watches 
of  good  quality,  but  they  presented  no  points  of  superior  excellence. 

The  well-known  house  of  French  &  Co.,  of  London,  made  a  very  credit- 
able display  of  their  productions,  all  good  work;  but  we  did  not  see  any 
new  features  that  called  for  special  mention. 

26.  The  most  meritorious  work  from  Germany  was  exhibited  by  A«. 
Lange  &  Sons,  of  Glashiitte,  Saxony.  Indeed,  taking  the  price  into 
consideration,  it  would  be  difficult,  if  not  impossible,  to  find  in  Europe 
any  that  excel  them.  The  construction  of  tlieir  watches  combines  good 
workmanship  with  the  application  of  the  most  highly-approved  princi- 
ples. The  epicycloidal  curve  of  the  teeth  of  the  wheels  and  pinions,  and 
the  care  used  in  putting  them  together,  make  a  depthing  that  is  not 
surpassed.  This  is  a  very  important  matter  in  the  construction  of  a 
train,  as  all  the  available  power  in  the  mainspring  is  utilized,  so  that  a 
spring  no  stronger  than  is  actually  necessary  for  a  correct  performance  of 
the  escapement  may  be  used. 

Their  balances  are  well  made,  and  so  constructed  that  the  most  accu- 
rate adjustments  can  be  made  with  facility ;  and  once  made,  they  are 
not  liable,  in  unskillful  hands,  to  be  seriously  injured.  The  ruby  pin  is 
fastened  permanently  into  the  arm  of  the  balance,  which  is  left  thicker 
at  this  place*  The  hair-spring  collet  fits  on  a  projection  cut  out  of  the 
arm  of  the  balance.  There  are  no  shoulders  or  cuttings  upon  the  balance.- 
staff,  except  at  the  pivots.  It  is  plainly  made,  slightly  tapering  from 
one  end  to  the  other^  so  that  it  may  be  fastened  to  the  balance. by 
being  lightly  driven  into  the  hole  in  the  center  of  the  arm  of  the  balance. 
The  ease  with  which  a  new  staff  may  be  put  in,  and  the  fastening  of 
the  ruby  pin  in  the  arm  of  the  balauce,  are  important  improvements,  as 
repairs  can  be  made  by  persons  of  moderate  skill  without  danger  of 
seriously  destroying  the  adjustments  of  the  balance. 
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They  use  the  anchor-escapement,  and  it  is  executed  with  the  greatest 
care  and  skill  by  the  most  highly-approved  mathematical  formula. 

Their  stem-winding  arrangement  is  constructed  upon  the  best  pdnci- 
pies ;  it  has  strength,  smoothness  in  action,  and  but  slight  liability  to 
et  out  of  order  by  rough  usage.  Everything  about  the  watch  denotes 
great  though tfulness  and  attention  to  details;  and,  taking  it  ^^  all  for 
all,"  it  comes  nearer  to  what  a  watch,  for  good  time-keeping,  at  a  mod- 
erate price,  should  be  than  any  other  that  we  have  ever  seen. 

27.  The  house  of  Carl  Souchy  &  Son,  of  Vienna,  made  an  interesting 
display  of  watch-work  made  at  Ghaux-deFond,  Switzerland,  showing 
the  method  of  finishing  the  pieces,  from  the  roughest  state  to  the  com- 
plete movement.  A  chronometer  with  tourbillon  arrangement,  and  a 
clock-watch  striking  the  hours  and  quarters  in  passing,  and  hours, 
quarters,  and  minutes  when  wished  for,  showed  excellent  workmanship. 

The  watches  displayed  by  Austrian  exhibitors  were  principally  made 
in  Switzerland.  Their  niello-work  upon  the  cases  and  ch&telaines  was 
very  durable  and  pretty  in  design ;  but  their  cases  too  often  contained 
Swiss  cylinder-movements  of  low  quality. 

28.  Switzerland  appears  to  lead  all  other  nations  of  Europe  in  adopt- 
ing labor-saving  machines,  making  every  piece  in  a  movement  precisely 
like  those  in  another  movement  and  interchangeable,  upon  the  same 
principle  that  watches  are  made  in  the  factories  of  our  own  country. 

The  English  are  slow  to  take  up  any  new  features  in  manufactur- 
ing which  orignate  in  another  country;  but  an  enterprise  has  lately 
been  started  in  Birmingham,  aiming  at  manufacturing  watchesrnpon  the 
American  system.  The  fact  that  they  must  adopt  the  new  system,  if 
they  wish  to  compete  with  other  nations,  has  at  last  been  impressed 
upon  them.  At  a  late  meeting  of  the  British  Horological  Institute  for 
the  distribution  of  prizes  by  the  lord-mayor,  a  short  speech  was  made 
by  Sir  John  Bennett,  in  which  he  said :  "  Thirty  years  ago,  England  was 
unrivaled  in  watchmaking,  but  now  foreign  nations  were  not  only 
equaling  them,  but  driving  them  out  of  the  markets  of  the  world.  In 
clocks,  not  one  in  a  thousand  sold  in  England  itself  was  of  English  make. 
The  Swiss  were  their  great  and  most  dangerous  rivals ;  and  in  order 
that  they  might  be  able  to  compete  with  them,  they  should  promote  the 
employment  of  women  in  the  trade,  and  technical  education  should  he 
diffused  more  widely  than  was  now  the  case." 

The  use  of  stem-winding  watches  has  largely  increased  within  a  few 
years,  and  the  favor  with  which  they  are  received,  as  demonstrated  by 
the  demand,  shows  that  it  will  not  be  a  long  time  before  they  will  almost 
entirely  take  the  place  of  the  old  style  of  watches,  which  are  wound  with 
a  key.  The  good  results  obtained  by  the  lever-escapement,  and  its 
slight  liability  to  be  deranged  by  rough  usage,  has  led  to  its  general 
adoption;  but  few  chronometer-escapements  are  now' put  in  watches, 
the  lever  being  looked  upon  as  more  serviceable  for  pocket-use. 

In  the  watches  made  in  the  United  States  within  a  few  years,  there 
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has  been  a  tendency  to  an  increase  in  the  number  of  pieces  used  in 
their  oonstmction ;  this  is  also  the  case  in  stem-winding  watches,  as 
made  by  some  factories.  They  could  be  simplified,  be  better  in  use, 
and  made  at  less  cost  The  quickness  with  which  inventions  are  adopted 
in  onr  country  has  led  to  the  use  of  various  devices,  which,  after  being 
tried  for  a  short  time,  have  been  abandoned ;  the  same  fate  awaits  some 
of  the  forms  of  construction  now  used. 

Bat  time  will  settle  this  matter,  and  there  will  yet  be  constructed  a 
watch  embracing  all  the  good  points,  to  the  neglect  of  those  that  have, 
after  a  fair  trial,  failed  to  come  up  to  what  was  expected  of  them. 

That  establishment  which  has  the  genius  to  combine  the  most  per- 
fect forms  of  construction  of  the  different  parts  into  a  complet'C  move- 
ment will  certainly  gain  a  wide  and  well-deserved  reputation,  and  be 
richly  rewarded. 
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29.  There  seems  to  have  been  but  little  improvement  of  late  years  in 
clocks  for  astronomical  or  domestic  use.  The  large  display  of  finely* 
execnted  clock-work  with  Graham's  dead-beat  escapement  shows  that 
it  is  still  most  in  favor ;  and  although  there  were  many  contrivances  on 
exhibition  for  giving  impulse  to  the  pendulum,  some  acting  every  half- 
minute,  others  every  minute,  yet  it  is  not  probable  that  any  of  them 
will  supersede  Graham's  invention. 

Austria  far  excelled  all  other  nations  in  the  display  of  large  clocks 
with  seconds-pendulums;  the  large  number  of  movements  showing 
workmanship  of  the  first  quality  was  truly  surprising. 

The  cases  of  many  of  them  were  constructed  in  the  most  elaborate 
manner,  and  were  remarkable  specimens  of  horological  cabinet-work. 

It  will  be  seen,  from  the  figures  attached  to  them,  that  their  fine 
clocks  are  much  more  costly  than  one  would  suppose  from  the  low  price 
paid  for  labor.  This  arises  from  the  limited  use  of  labor-saving  ma- 
chines ;  almost  all  the  parts  being  constructed  by  skillful  hands. 

Clocks  that  strike  the  quarters  and  repeat  the  hour  are  extensively 
made  in  this  country.  Clocks  going  a  year  with  once  winding  are  also 
numerous. 

30.  A  small  house  on  the  exhibition-grounds  was  exclusively  used  to 
show  the  progressive  history  of  Black  Forest  dock-making,  beginning 
with  the  rude  clocks  of  centuries  ago,  having  a  verge-escapement  and 
a  bar  with  weights  suspended  at  the  ends  to  serve  as  a  horizontal  bal- 
ance, and  ending  with  the  most  approved  styles  of  the  present  day. 

Two  centuries  ago,  this  industry  was  confined  to  the  production  of  a 
small  number  of  rudely-constructed  clocks.  Since  then,  it  has  steadily 
increased  until  it  has  become  one  of  the  most  important  manufactures 
in  Germany.  In  1796,  the  number  of  clocks  of  all  descriptions  made  in 
the  Black  Forest  district  was  7,500 ;  in  1808,  the  number  had  risen  to 
20,000;  in  1862,  the  total  was  1,000,000;  and,  in  1872,  was  produced 
the  astounding  number  of  1,800,000  clocks  of  almost  infinite  variety, 
from  the  antiquated  wooden  movement,  going  only  twelve  hours,  to  the 
costly,  regulator,  and  embracing  specialties  for  nearly  every  country  in 
the  world ;  400,000,  or  nearly  one-fourth  of  the  whole,  were  made  at 
Furtwangen. 

31.  The  greater  number  exported  to  Great  Britain  are  provided  with 
weights  and  chains,  and  go  twenty-four  hours.  Switzerland  is  a  cus- 
tomer principally  for  trumpet  and  cuckoo  clocks. 
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The  demand  in  Anstria  is  tor  the  better  class  of  chaiuelocks,  while 
Italy  takes  almost  exclasively  spring-clocks. 

France  has  a  predilection  for  those  of  a  large  size,  which  are  sold  un- 
der the  name  of  Swiss  docks.  To  Belgium  and  Hollaud  are  sent  clocks 
vrith  bronze  cases,  ornamented  with  tin  and  porcelain  shields.  Bussia 
125  a  large  castomer  for  the  best  eight-day  clocks,  and  is  also  the  depot 
from  which  some  of  the  Asiatic  countries  are  supplied  with  the  Black 
Forest  manufactures. 

Turkey  and  Malacca  take  ship's  clocks  as  well  as  cuckoo;  Sweden, 
Norway,  and  Denmark  show  a  preference  for  hexagonal  and  octagonal 
cases ;  Spain  and  Portugal  take  chain-clocks  only. 

Even  our  own  country,  where  clocks  are  made  in  immense  numbers, 
and  as  cheaply  as  any  place  in  the  world,  imports  Black  Forest  goods 
largely,  chicly  cuckoo-clocks  and  regulators.  Mexico  and  South  Amer- 
ica take  a  fair  proportion  of  cuckoo  and  spring  clocks.  India,  China, 
and  Japan  demand  cuckoo  and  ship's  clocks,  and  a  better  manufacture 
with  cases  after  the  English  pattern. 

There  are,  in  this  district,  1,429  clock-manufacturers,  employing  7,52G 
bauds ;  but  it  is  computed  that  altogether  13,500  persons  are  dependent 
upon  the  clock-trade. 

Even  with  the  whole  world  for  a  market,  the  distribution  of  two  mill- 
ions of  clocks  a  year  is  an  achievement  that  the  founders  of  the  Black 
Forest  clock  trade  would  certainly  never  have  anticipated.  The  great 
stimulus  given  to  clock-making  in  this  district  within  the  past  thirty 
years  was  in  all  probability  owing,  in  a  measure,  to  competition  with 
cheap  clocks  made  by  machinery  in  the  United  States. 

32.  Franz  Zajicek,  of  Vienna,  exhibited  a  well-made  and  very  com- 
plicated  astronomical  clock,  showing  many  phenomena.  It  had  a  Gra- 
ham escapement,  and  a  gridiron-pendulum  with  a  lenticular  bob  highly 
ornamented  with  designs  from  the  zodiac.  The  movement  was  a  won- 
derful complication  of  wheels,  pinions,  aud  levers,  and  was  inclosed  in 
a  massive  and  elaborate  case  of  cabinet- work,  forming  altogether  the 
TLOst  imposing  piece  of  horological  mechanism  in  the  exhibition.  It 
was  marked  at  25,000  florins-- about  $12,000. 

The  Briider  Stern,  of  Vienna,  exhibited  a  large  number  of  highly -fin- 
ished regulators,  with  Graham  escapements,  and  steel  pendulums  compen- 
sated with  mercury.  One  running  three  months  was  marked  3,400  florins ; 
another  running  one  year,  with  time-train  only,  was  marked  at  3,150 
florins.  The  cases  were  magnificent  in  design,  aud  ornamented  with 
exquisite  inlaid  work. 

In  Carl  Stifft's  display  was  a  fine  regulator,  with  a  wooden  pendulum, 
in  an  elegant  case,  which  struck  hours  and  quarters.  It  was  marked  at 
I,S0O  florins.  In  the  Austrian  clocks,  the  hour  is  generally  struck  u{)ou 
a  spiral  piece  of  steel. 

Anton  Schlesinger,  of  Vienna,  displayed  several  regulators  of  exceed- 
iugly  good  workmanship  and  elegantly  cased;  the  highest  price  being 
1,300  florins. 
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In  the  oollection  of  Leopold  Seibert,  of  YieDDa,  there  were  two  highlj- 
finished  regulators;  one,  running  a  year,  struck  hours  and  half-hours; 
the  other  also  ran  a  year  and  struck  hours  and  quarters.  Metallic  pen- 
dulums with  mercurial  compensation  were  used.  The  cases  of  the^ 
docks  were  magnificent  specimens  of  cabinet-work. 

Several  makers  are  adapting  the  wooden  pendulum  to  some  of  their 
finest  work.  If  this  material  could  be  relied  upon  for  regularity  in  its 
action,  a  very  simple  compensated  pendulum  could  be  made  of  it  by  using 
a  lead  bob  about  14  inches  in  iength  ;  but  from  many  experiments  that 
have  been  made  with  wooden  pendulums  prepared  with  the  greatest 
care  to  resist  moisture,  &c.,  it  has  been  found  that  they  cannot  be 
depended  upon  for  accuracy. 

An  iron  rod  with  zinc  compensation  has  been  received  with  much 
favor  in  late  years,  and  has  given  such  good  results  that  the  clocks  pre- 
pared by  the  English  government  for  the  transit-of-Venus  expeditions 
have  such  an  arrangement  in  preference  to  the  usual  jar  of  mercury. 

Carl  Souchy  &  Sou,  of  Vienna,  exhibited  some  well-made  regulators 
with  jeweled  Graham  escapements,  the  highest  price  being  850  florins; 
the  cost  of  the  movement  alone,  which  goes  one  year,  was  300  florins. 
His  cases  in  light-colored  woods  were  artistically  designed  and  well 
made. 

J.  Freitag,  of  Vienna,  showed  pieces  in  course  of  transition  to  com- 
pletely-finished clocks.  A  large  portion  of  the  work  was  struck  out  of 
sheet-metal  with  dies,  showing  the  adoption  of  a  labor-saving  process. 

Garl  Urban,  of  Vienna,  exhibited  an  elegant  regulator  with  time-train 
only,  running  one  year,  having  steel  pendulum  comi)ensated  with  mer- 
cury ;  the  prici*  was  700  florins. 

In  J.  F.  Schondorfer's  collection,  there  was  a  regulator  with  a  jeweled 
Graham  escapement;  the  pieces  lying  separate,  so  that  their  highly-fin- 
ished condition  might  be  seen.  There  was  alsa  a  regulator,  with  pivot- 
holes  and  pallets  jeweled,  running  one  month. 

Professor  Fischer,  director  of  the  Horological  School  in  Vienna,  dis- 
played separate  pieces  of  a  clock,  which  showed  a  high  degree  of  per- 
fection in  form  and  finish.  Well-executed  drawings  of  escapements,  pen- 
dulums, &c.,  by  the  pupils  of  the  school,  showed  their  proficiency  in 
this  art. 

Garl  Hartel,  of  Vienna,-  exhibited  a  large  and  well-made  regulator, 
striking  hours  and  quarters ;  price,  2,400  florins. 

A  fine  regulator,  striking  hours  and  quarters,  with  gridiron-pendulum, 
made  by  Franz  Lengsfeld,  of  Vienna,  deserved  special  notice  for  fine 
workmanship ;  price,  2,000  florins. 

L.  Lenbach,of  Munich,  exhibited  a  large  and  well-made  regulator,  with 
an  escapement  that  seems  to  be  considerably  in  favor  in  Bavaria.  The 
pendulum  is  suspended  upon  a  knife-edge.  The  upper  part  of  the  pen- 
dulum is  extended  above  the  point  of  suspension ;  at  this  end,  there  is 
a  ratchet-wheel  with  thirty  teeth;  at  every  vibration  of  the  pendulum, 
a  click,  which  is  fastened  to  the  movement,  drops  into  the  wheel  and 
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moves  it  one  tooth ;  in  a  minute,  the  wheel  makes  a  complete  revolation ; 
a  pin  fastened  to  the  side  of  the  wheel  then  comes  opposite  a  detent, 
which  lets  off  the  train,  giving  impulse  to  the  middle  of  tiie  pendulum. 
It  works  very  prettily,  but  is  not  likely  to  take  the  place  of  other  well- 
known  forms  of  construction. 

Samuel  Eralik,  of  Pesth,  had  a  very  creditable  display  of  clocks  showing 
excellent  workmanship.  In  this  collection  were  sixteen  well-made  models 
ol'  different  escapements  for  demonstration ;  the  balances  being  about 
four  inches  in  diameter. 

Two  large-sized  mantel-clocks  were  meritorious  for  good  workmanship 
and  ingenuity.  One  had  a  large  balance,  with  two  escapement-wheels, 
acting  something  like  a  Swiss  chronometer;  the  teeth  of  one  of  the 
wheels  acting  on  the  detent,  and  the  other  upon  the  roller-impulse 
jewel.  The  other  clock  had  a  pendulum  ;  the  escapement  acting  upon 
three  jeweled  detents,  which,  although  delicate  and  giving  impulse  in 
oue  direction,  was  too  complicated  for  practical  use.  Three  large  regu- 
lators had  compensated  pendulums  constructed  in  an  elaborate  manner ; 
one  was  marked  600  florins.  A  small  regulator,  with  two  barometer- 
tabes  for  a  pendulum,  was  a  novelty.  The  tubes  vibrated  upon  a  knife- 
edge  adjusted  about  six  inches  below  the  top  of  the  mercurial  columns. 
All  the  rest  of  the  regulators  had  Graham  escapements. 

Franz  Laschinger,  of  Ofen,  exhibited  a  finely-constructed  regulator, 
with  time-train  only;  price,  600  florins. 

S.  Blam,  of  Constantinople,  exhibited  a  clock,  and  a  separate  pendulum, 
carious  in  design,  but  rude  in  mechanical  execution. 

33.  Switzerland  displayed  a  large  number  of  clocks  for  domestic  use, 
including  some  ingenious  trumpet  and  cuckoo  clocks;. but  there  did  not 
appear  to  be  anything  particularly  new  about  them. 

In  France,  mantel-clocks  are  a  speciality.  For  elegance  of  design, 
good  workmanship,  and  moderate  price,  they  are  not  excelled  by  any 
nation. 

The  house  of  Breguet,  of  Paris,  had  a  small  but  interesting  display.  A 
mantel-clock,  with  a  large  tuning-fork  to  control  the  escapement,  was  a 
great  novelty.  This  contrivance  is  the  invention  of  Mr.  A.  N.  Breguet, 
and  the  mechanical  execution  of  the  clock  was  by  Mr.  Edward  Brown. 
The  tuning-fork  was  about  a  foot  long,  and  gave  one  hundred  vibrations 
in  a  second.  About  midway  upon  one  of  the  prongs,  there  was  a  sliding- 
weight,  by  which  the  number  of  vibrations  could  be  regulated.  Pre- 
lecting from  the  end  of  the  prong  was  a  small  pin,  which  acted  in  the 
fork  of  a  lever.  The  lever  made  one  hundred  vibrations  in  a  second, 
corresponding  to  the  tuning-fork.  Attached  to  this  lever  was  a  pair  of 
pallets,  which  acted  upon  an  escapement- wheel  having  ten  teeth,  and 
making  four  revolutions  in  a  second.  The  tuning-fork  in  this  case  reg- 
ulates the  speed  of  the  train.  The  pallets  and  escapement-wheel  act  in 
a  manner  similar  to  the  escapement  of  the  stiiking-train  in  a  repeating- 
watch.  It  was  found  by  experience  that  the  vibrations  of  the  fork 
shoald  be  confined  to  about  one  degree  to  give  the  best  results.    These 
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vibrations  are  so  completely  isochronal  that  an  increase  of  power,  from 
4  poands  to  60  pounds  on  the  train,  made  no  difference  in  its  time  rate. 
The  second-hand  made  a  complete  revolution  in  one  second.  The  dial 
being  divided  into  one  hundred  parts,  with  a  proper  contrivance  for 
starting  and  stopping,  it  might  be  of  service  in  recording  time  to  the 
hundredth  part  of  a  second. 

This  house  also  exhibited  a  beautiful  mantel-clock,  with  a  double 
escapement-wheel  so  constructed  that  both  pallets  receWed  an  outward 
impulse ;  the  front  pallet  being  dispensed  with.  The  mechanical  execu- 
tion of  this  clock  was  probably  the  best  in  the  exhibition ;  and  the 
remontoir  arrangement,  which  acted  every  fifteen  minutes,  was  remark- 
able for  its  ingenuity  and  beauty  of  construction.  The  pivot-holes  of 
the  escapement  were  bouched  with  platinum.  Oil  having  no  action  on 
this  metal  will  preserve  its  purity  for  a  long  time. 

Leroy  &  Sons,  of  Paris,  had  the  largest  display  of  first-cla^,  richly- 
gilded,  and  enameled  mantel-clocks.  Some  of  them  had  novel  and 
expensive  escapements.  A  few  were  upon  the  gravity-principle,  and 
others  were  of  ordinary  construction.  Prices  ran  from  30,000  francs 
down  to  moderate  prices. 

Ouilmet,  of  Paris,  displayed  two  clocks  that  attracted  considerable 
attention.  Each  had  a  female  figure  standing  upon  the  top  of  the  clock, 
holding  in  her  hand  the  upper  end  of  a  pendulum,  which  vibrated  to  and 
fro  without  any  apparent  cause.  The  round  base,  upon  which  the  figure 
stood,  rested  upon  a  pivot,  and  was  connected  with  the  escapement.  It 
had  a  slight  motion  upon  its  axis,  imperceptible  to  an  observer.  By 
this  means,  the  point  of  suspension  was  moved  to  and  fro  at  every  move- 
ment of  the  figure,  which  kept  the  pendulum  in  motion. 

A.  Bailly  and  Theo.  Leroy,  of  Paris,  exhibited  well-made  regulators, 
with  Graham  escapements  and  mercurial  pendulums. 

The  French  have  a  speciality  in  beautiful  little  traveling-clocks,  at 
various  prices,  some  of  them  very  expensive. 

Kick  &  Gasseries,  of  Amsterdam,  exhibited  a  well-constructed  regu- 
lator, and  J.  Spouhase,  of  St.  Petersburg,  a  regulator  in  splendid  mala- 
chite case,  but  the  movement  was  of  ordinary  construction. 

34.  The  United  States  were  represented  by  only  one  exhibitor  of  clocks 
tor  domestic  use,  the  Seth  Thomas  Clock  Oornpauy  of  New  York.  In 
this  collection  were  all  the  forms  and  qualities  of  clocks  manufactured 
by  this  establishment. 

Although  this  display  was  a  prominent  feature  in  the  department,  it 
did  not  give  a  correct  idea  of  the  degree  of  perfection  that  American 
makers  have  arrived  at  in  this  art. 

It  was  much  to  be  regretted  that  there  were  none  of  our  fine  astro- 
nomical clocks  and  regulators  on  exhibition,  as  they  would  have  dem- 
onstrated that  we  are  second  to  no  nation  in  this  industry,  either  in 
quality  or  price. 

35.  Electrical  clocks. —Probably  the  first  clock  whose  pendulum 
received  its  impulse  from  electricity  was  contrived  by  Mr.  Bain.    The 
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bob  was  made  with  a  hole  throagh  it,  and  passed  over  two  soft-iron 
cjliuders,  alternately  magnetized  by  an  electrical  current  at  each  beat  of 
the  pendnlum.  This  principle  has  been  adopted  to  a  considerable  extent, 
and,  with  an  earth-battery  made  of  copper  and  ziDC  plates  buried  in  the 
ground,  satisfactory  results  have  been  obtained.  Essentially  the  same 
principle  can  be  applied  to  a  common  pendulum-bob  by  making  two 
horizontal  arms  from  it  enter  two  hollow  magnets;  a  very  small  amount 
of  electricity  applied  through  a  standard  clock  to  a  common  one  with 
this  kind  of  i>endulum  will  be  sufficient  to  keep  them  in  exact  agreement. 

An  accurate  regulator  can  be  made  to  control  a  large  number  of  sec- 
ondary, or  sympathetic,  clocks,  either  upon  the  foregoing  plan,  which 
has  the  great  advantage  of  not  requiring  absolute  certainty  or  continu- 
ity of  electrical  action  at  each  beat  of  the  pendulum,  or  by  electricity 
operating  upon  their  escapements  so  as  to  cause  the  pallets  to  move 
the  escapement-wheel,  the  pinion  of  which  drives  the  wheels  to  which 
the  bands  are  connected.  This  latter  system  has  also  been  extensively 
applied. 

A  gravity-escapement,  invented  by  Mr.  Shepherd,  in  which  the  pallet 
is  raised  by  a  temporary  magnet,  and  then  acts  on  the  peudnlum  when 
swinging  in  one  direction,  is  well  spoken  ofl  He  made  another  import- 
ant improvement  by  arranging  his  magnets  so  as  to  repel  and  attract 
alternately,  instead  of  leaving  the  separation  to  be  done  by  gravity. 

Single  clocks,  going  entirely  by  electro-motive  force,  have  a  certain 
fasciDation  about  them  at  first  sight,  being  apparently  a  kind  of  per- 
petual motion ;  but,  in  reality,  it  only  illustrates  the  rather  uncertain 
communication  of  electrical  force  derived  from  chemical  action;  and, 
notwithstanding  the  large  amount  of  thought  and  mechanical  skill  that 
have  been  expended  in  this  direction,  it  is  not  likely,  except  as  a  curios- 
ity, that  it  will  supersede,  for  ordinary  use,  the  old  methods  of  applying 
power,  that  is,  by  means  of  a  weight  or  spring  wound  up  at  certain  in- 
tervals. 

An  electrical  clock  with  striking-work,  exhibited  by  Autenreith  & 
Himmer,  of  Kew  York,  United  States,  would  have  attracted  more  atten- 
tion if  it  had  been  in  working  condition,  so  as  to  show  its  mode  of 
action.  There  was  considerable  merit  claimed  for  it,  and  it  certainly 
presented  an  appearance  that  predisposed  one  in  its  &vor.  We  made 
some  effort  to  get  it  into  a  more  presentable  condition,  but  without 
success. 

£.  Deschiens,  Dnmoutin  and  E.  Barbier,  and  A.  Postel  &  Co.,  of 
Paris,  made  displays  of  electrical  clocks  with  different  systems. 

Matth.  Hipp,  of  Neuchatel,  exhibited  various  forms  of  electrical  clocks. 
His  large  clock  was  something  on  the  Bain  principle.  A  horizontal 
armature  was  fastened  to  the  lower  end  of  the  bob  of  the  pendulum, 
with  a  temporary  horseshoe-magnet  fastened  vertically  beneath  it.  As 
the  pendulum  vibrated,  the  armature  passed  over  its  poles.  About  the 
middle  of  the  pendulum  was  a  small  hanging  click  that  caught  upon  a 
spring  and  closed  an  electrical  circuit  when  the  motion  of  the  pendu- 
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Inm  decreased  to  a  certain  arc.  Having  received  an  impulse  from  the 
magnet,  the  pendolnm  woald  vibrate  from  five  to  seven  beats  before  its 
arc  would  diminish  enough  to  allow  the  click  to  catch  hold  of  the  breaker 
and  close  the  circuit  again.  This  arrangement  appeared  to  work  very 
well,  and  is  generally  adopted  in  the  construction  of  his  clocks. 

J.  Ferrucci,  of  Udine,  Italy ;  A.  Gerard,  of  Luttich,  Belgium  ,•  Paul  Mil- 
ler, of  Cologne ;  J.  B.  Kerz,  of  Mayence;  and  B.  Egger  and  M.  Dlitsch,  of 
Vienna,  exhibited  well-made  electrical  clocks,  but  no  improvement  of 
particular  merit. 

An  electrical  clock  with  registerihg-apparatus,  for  astronomical  pur- 
poses, by  Professor  Arzberger,  of  Brunn,  was  an  interesting  piece  of 
mechanism,  and  appeared  capable  of  doing  all  that  he  claimed  for  it. 

36.  TowEB-OLOOKS. — ^Thc  small  number  of  tower-clocks  exhibited 
was  remarkable  for  an  exhibition  of  this  magnitude.  Neither  England 
nor  France,  both  of  which  nations  excel  in  this  work,  was  represented. 
A  few  makers  in  our  own  country  turn  out  mechanism  of  this  class  that 
is  not  surpassed  anywhere  for  excellence  in  principles  of  construction 
and  good  workmanship;  yet  not  a  single  movement  was  exhibited  in 
the  United  States  section.  Tower-clocks,  if  constructed  properly,  are 
capable  of  a  wonderful  degree  of  accuracy ;  but,  as  a  general  result, 
4;heir  performance  is  unsatisflEictory.  Not  unfrequently  cases  similar  to 
the  following  occur :  the  hands  may  show  quarter  to  four,  and  the  ham- 
mer strike  thirteen  on  the  bell ;  it  is  by  this  combination  that  it  is  indi- 
cated that  it  is  3  o'clock  precisely.  The  cause  of  this  trouble  is  often 
owing  to  faulty  principles  in  construction ;  some  escapements  being 
liable  to  trip  and  throw  the  clock  out  of  time.  The  striking-arrange- 
ment may  also  have  defects.  These  faults,  with  an  incompetent  per- 
son to  attend  to  the  clock,  produce  results  that  are  very  much  at  vari- 
ance with  the  degree  of  correctness  expected  in  a  piece  of  mechanism 
of  this  kind. 

37.  Being  an  expensive  piece  of  construction,  often  costing  several 
thousand  dollars,  it  is  advisable  that  its  peculiarities  should  be  more 
extensively  known. 

One  of  the  ablest  and  most  reliable  of  English  authorities  says :  ^^  I 
suppose  it  may  be  said  without  exaggeration  that  there  is  no  machine 
made  and  sold  in  England,  perhaps  no  article  whatever  in  common  use, 
which  so  few  of  the  purchasers  know  how  to  judge  of,  and  therefore  in 
which  imposition  is  so  easy,  as  turret-clocks." 

In  constructing  these  clocks,  it  is  generally  thought  it  is  only  neces- 
sary to  enlarge  the  machinery  of  an  ordinary  house-dock,  and  the  end 
is  accomplished ;  that  they  differ  from  small  ones  only  in  the  weight  of 
the  hands  and  of  the  hammers.  But  there  is  a  very  important  fact  that 
interferes  with  the  soundness  of  this  conclusion.  As  the  strength  of 
machinery  is  increased,  its  weight  is  increased  in  a  ratio  as  much  higher  as 
the  cube  is  higher  than  the  square  of  either  of  its  dimensions;  and  when 
the  weight  is  increased,  the  friction  is  increased — an  important  element 
to  be  considered.    In  small  clocks,  the  force,  or  weight,  required  to  work 
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a  hammer  weighing  a  couple  of  oauces  is  generally  about  the  same  as 
that  required  to  keep  the  pendulum  in  motion ;  and  so  the  two  parts  or 
trains  are  about  equal  in  strength.  In  large  clocks^  the  lifting  of  the 
hammer  generally  requires  a  much  larger  amount  of  power  than  that 
needed  to  drive  the  hands  and  pendulum ;  they  should,  therefore,  have 
much  heavier  and  stronger  machinery. 

Clock -makers  make  a  great  mistake  in  making  the  trains  of  uniform 
size,  as  the  striking  power  is  then  so  weak  that  only  a  very  small  bell 
can  be  used  properly.  Clocks  constructed  in  this  manner,  placed  in  the 
hands  of  some  persons,  they  try  to  improve  their  striking  qualities  by 
adding  weights  until  the  capacity  of  the  clock  is  overtaxed,  and  in 
many  instances  serious  results  have  followed  such  an  experiment. 

In  some  clocks  that  have  not  been  made  in  proper  proportions,  it  has 
been  found  advisable  to  change  the  striking  part  from  one  week  to  one 
day.  It  is  said  that  there  are,  with  but  few  exceptions,  no  tower-docks 
in  England  strong  enough  to  perform  the  work  properly,  where  pins  in 
the  second-wheel  are  used  to  raise  the  hammer.  Some  have  been  changed 
so  that  cams  or  pins  on  the  great  wheel  raise  the  hammer,  thus  making 
it  strike  the  hours  powerfully  for  one  day,  instead  of  feebly  for  a  week. 

For  bells  weighing  above  a  ton,  it  is  advisable  to  have  a  striking- 
train  wound  up  every  day,  except  where  there  is  an  unusually  long  fall 
for  weights.  This  may  be  shown  thus:  A  40-pound  hammer  raised  to 
a  height  equivalent  to  5  inches  is  the  least  that  will  bring  out  the  sound 
properly  with  a  bell  of  that  size ;  and  that  is  too  little  if  the  bell  is  a 
thick  one.  Under  the  most  favorable  circumstances,  and  striking  from 
the  great  wheel,  it  may  be  reckoned  that  the  actual  clock-weight  will 
have  to  be  double  the  theoretical ;  or, 

40  pounds  X  10  inches  x  78  x  15=468000 
for  7^  days,  which  will  be  975  pounds  with  a  fall  of  40  feet ;  and  if 
several  cranks  or  pulleys  are  used,  the  weight  will  have  to  be  much 
more.  Such  large  weights  are  not  safe  in  most  places,  and  require  a 
very  strong  clock  to  sustain  them ;  besides,  in  some  striking-trains,  the 
weight  required  is  nearly  three  times  that  calculated  theoretically. 

The  conclusion  has  thus  been  arrived  at,  that  the  best  plan  is  to  make 
the  time-train  carrying  the  hands  run  a  week  with  once  winding,  and 
the  striking-train  one  day,  or  four  days  at  the  farthest,  for  large  bells. 

Bells  weighing  over  a  ton  require  hammers  about  one-fortieth  of  their 
weight  to  bring  out  the  tone  properly.  Generally,  they  weigh  much 
less,  and  therefore  we  seldom  hear  a  bell  sound  so  loud,  when  the  clock 
is  striking  as  when  ringing. 

Cage- frames,  consisting  of  vertical  and  horizontal  bars,  in  which  the 
wheels  are  placed  over  each  other,  are  giving  way  to  horizontal  ones,  in 
which  each  wheel  can  be  removed  without  disturbing  the  others  by  un- 
screwing and  taking  out  the  bushings.  The  French  commenced  making 
clocks  on  this  principle  nearly  thirty  years  ago,  and  where  there  is 
room  the  method  is  to  be  preferred. 

In  England,  the  introduction  of  iron  in  place  of  gun-metal  or  brass 
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has  redaced  the  price,  so  that  clocks  formerly  costing  £500  can  now  be 
put  up  for  £150.  For  keeping  time  only,  without  regard  to  appeararoce, 
iron  without  doubt  will  do  well  for  the  larger  wheels  at  a  great  saving  io 
cost.  Friction,  liability  to  rust  and  break,  have  been  urged  against  iron 
wheels,  but  with  the  gravity  and  remontoir  escapements,  the  increased 
friction  will  not  affect  the  time-keeping  qualities.  As  to  rust,  all,  except 
the  acting  surfaces,  may  be  painted  and  oiled,  as  in  other  iron-wheel 
machinery.  In  spinning-machines  used  in  factories,  cast-iron  wheels 
may  be  seen  much  smaller  than  those  required  in  a  large  clock,  and 
they  perform  admirably. 

Kemontoir-trains  have,  in  late  years,  to  some  extent  taken  the  place 
of  ordinary  trains;  they  have  been  much  in  favor.  In  this  arrangement, 
the  hands  usually  move  every  half-minute,  at  which  time  the  remontoir- 
train  is  wound  up  enough  to  run  the  escapement- wheel  half  a  minnte; 
at  the  end  of  that  time,  the  hands  suddenly  make  an  advance,  and  the 
remontoir  is  wound  up  again,  and  so  on. 

The  escapement-wheel,  which  may  be  the  usual  Graham  dead-beat 
pattern,  is  moved  either  by  a  weight  or  spring,  and  is  detached  from 
the  variable  force  of  the  train  carrying  the  hands.  Some  of  the  French 
manufacturers  introduced,  more  than  twenty  years  ago,  a  simplified 
form  of  gravity-remontoir,  which  gave  good  results  when  carefully 
made.  There  are  several  forms  of  remontoir-trains,  which  have  doue 
well ;  they  may  be  found  fully  described  in  recent  works  on  horology : 
but  even  these  are  being  superseded  by  gravity-escapements,  which 
have  done  well  in  regulators,  and  in  turret-clocks  have  certainly  given 
wonderful  results. 

It  is  asserted  that  altering  old  turret-clocks  by  putting  this  escape- 
ment in  place  of  the  usual  dead-beat,  and  using  an  iron  pendulum  com- 
pensated by  a  zinc  tube  in  place  of  the  ordinary  wooden  one,  has  reduced 
the  variation  from  minutes  to  seconds.  These  gravity-escapements,  it 
is  said,  have  an  error  partially  compensating  the  barometrical  one, 
which  in  some  clocks  amounts  to  nearly  a  second  a  day  for  a  rise  of 
one  inch  of  mercury  in  a  barometer;  whereas  the  rate  or  error  of  the 
usual  dead-beat  escapement  is  in  the  same  direction  as  the  barometrical 
one. 

38.  Through  the  kindness  of  the  commissioner  of  public  works,  we 
were  enabled  to  examine  the  great  Westminster  clock  in  London ;  a 
privilege  seldom  granted.  This  clock  having  been  constructed  with  the 
greatest  care,  ui)on  the  best  scientific  and  mechanical  principles  known, 
and  having  given  the  best  results  ever  obtained,  it  may  serve  as  a  vain- 
able  guide  to  those  wishing  to  construct  clocks  reliable  in  performance. 

Lord  Chief-Justice  Coke  tells  us  that  the  first  Westminster  clock  was 
paid  for  by  a  fine  imposed  upon  a  corrupt  predecessor  of  his  own  iu 
1298.  In  A.  D.  1365,  a  stone  tower  was  erected  here  by  Edward  III, 
which  contained  a  clock  that  struck  the  hours  upon  a  great  bell.  There 
is  no  doubt  that  the  place  where  the  present  clock-tower  stands  hsis 
been  for  more  than  five  hundred  years  the  site  of  a  great  public  clock. 
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The  present  clock,  designed  and  its  constraction  superintended  by  Mr. 
E.  B.  Denison,  under  a  contract  between  Mr.  Dent  and  the  commis- 
sioner of  public  works,  was  first  set  going  in  May,  1859 ;  the  total  cost 
being  £22,050.  The  actual  cost  of  the  movement  and  striking-work 
was  £4,080 ;  of  the  hands  and  dials,  £5,334 ;  and  of  the  bells,  about  £6,000. 
The  balance  of  the  fund  was  expended  in  experiments  and  failures,  the 
results  of  opposition  and  of  suggestions,  which  are  said  to  be  inevitably 
met  with  in  the  production  of  any  large  public  work  in  that  country. 

The  horizontal  frame  that  supports  the  three  trains  is  15  feet  6  inches 
long  and  4  feet  7  inches  wide.  The  time-train  is  wound  up  once,  while 
the  hour  and  the  qaarter  trains  are  wound  up  twice  a  week. 

The  great  striking- wheel  has  ten  circular  cams,  2^  inches  wide,  with 
bardened-steel  faces.  The  cast-iron  head  of  the  large  hammer  weighs 
7S0  pounds,  and  is  lifted  9  inches  vertically,  or  13  inches  from  the  bell. 
Each  striking-weight  weighs  nearly  a  ton  and  a  half,  which  is  about 
half  what  would  have  been  required  if  the  usual  striking-work  with 
pins  had  been  used  instead  of  cams  to  raise  the  levers.  Wire-ropes, 
half  an  inch  in  diameter,  are  used  to  sustain  the  weights,  and  also  to 
connect  the  clock  with  the  hammers. 

The  quarters,  which  are  struck  upon  four  bells,  weighing  8,000,  3,700, 
2,800,  and  2,350  pounds  respectively,  repeat  the  celebrated  St.  Mary's 
chimes  at  Cambridge.  The  first  great  bell  was  a  defective-casting,  and 
cracked.  The  present  one  will  probably  be  replaced  before  long,  as  it  is 
porons,  unhomogeneous  in  composition,  and  partially  cracked  through. 
It  is  9  feet  in  diameter,  and  weighs  30,000  pounds. 

The  mass  of  weight,  that  has  to  be  moved  in  a  clock  as  large  as  this 
at  each  beat  of  the  pendulum,  is  so  great — being  two  tons — that  it 
requires  more  power  in  the  weight,  than  would  be  safe  acting  directly  on 
the  escapement.  To  overcome  this  difficulty,  and  to  completely  isolate 
the  pendulum  from  the  great  and  varying  pressure  of  the  train,  various 
coQtrivances  have  been  used.  The  first  tried  in  this  clock  was  the  three- 
legged  ^^  dead^  escapement.  The  escapement- wheel  had  only  t^ree  teeth, 
or,  more  properly,  arms,  and  weighed  73  grains,  about  one-sixth  of 
aa  ounce  avoirdupois.  After  running  six  months,  a  three-legged ^ar* 
t^^-escapement  was  put  in.  This  worked  very  well ;  but,  in  1852,  a  four- 
legged  gravity-escapement  was  substituted  for  it,  and  retained  until  about 
1S60,  when  the  present  double  three-legged  escapement  was  put  in.  It 
is,  in  all  probability,  the  simplest  and  most  complete  escapement  yet 
invented  for  giving  regular  force  to  the  pendulm  independent  of  the 
train.  The  pressure  of  the  teeth,  or  arms,  on  the  stops  of  the  pallets  is 
four  ounces.  In  an  ordinary  dead-beat  escapement,  it  would  have  been 
over  four  pounds. 

The  whole  pendulum  weighs  680  pounds ;  its  length  is  14  feet  5  inches. 
The  zinc  compensation-tube  is  10  feet  5  inches  long,  and  is  made  ot 
three  tubes,  one  within  the  other,  and  drawn  together  until  the  thickuess 
is  half  an  inch.  The  center  of  gravity  of  the  bob  is  about  8  inches  below, 
the  center  of  oscillation.    Owing  to  the  weight  of  the  compensation- 
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tube,  the  pendalam-spring  is  3  inches  wide,  5  inches  long  between  the 
chops,  and  one-sixtieth  of  an  inch  thick. 

To  alter  the  clock  less  than  foar  seconds,  a  collar  is  fixed  on  the  pen- 
dalam  4  feet  10  inches  from  the  top  to  carry  the  regulating  weights. 
One  and  a  half  ounces  placed  there  accelerate  the  pendulum  one  secoud 
a  day. 

There  is  also  a  large  weight  of  six  pounds  fitting  around  the  penda- 
Inm,  except  on  one  side,  so  that  it  can  be  lifted  off.  If  the  clock  is  too 
fast,  this  weight  is  carefully  removed  while  the  clock  is  being  wound  up, 
until  it  has  lost  the  time  desired — about  a  second  in  a  quarter  of  an 
hour — and  it  is  then  put  on  again.  If  it  is  too  slow,  the  clock  may  be 
accelerated  by  laying  on  another  weight. 

.  There  is  no  temperature-error,  and  no  barometrical  error  can  be  dis- 
covered. The  absence  of  the  latter  is  owing,  in  some  measure,  to  the 
fact  that  the  pendulum  swings  through  a  larger  arc  than  usual — ^2^^  on 
each  side  of  zero — and  the  circular  error  goes  in  an  opposite  direction 
to  the  barometrical  error. 

The  reports  of  the  astronomer-royal  show  that  its  variation  is  less 
than  one  second  a  week,  and  that  it  has  been  only  3  seconds  wrong  on  2 
per  cent,  of  the  days  of  observation. 

The  clock  reports  its  time  to  the  observatory  at  Greenwich  twice  each 
day  by  electricity.  Its  rate  is  checked  and  recorded,  and  any  error  is 
telegraphed  and  corrected  by  the  means  before  mentioned. 

The  weekly  variation  of  the  Boyal  Exchange  clock,  which  the  astiono- 
mer-royal  had  at  one  time  justly  described  as  the  finest  clock  in  Europe, 
was  four  seconds,  and  that  of  one  of  Mr.  Dent's  best  regulators  two 
seconds.    This  is  therefore  a  considerable  advance  in  time-keeping. 

The  dials  consist  of  a  cast-iron  frame- work,  forming  the  divisions  and 
figures,  filled  with  an  expensive  kind  of  opalescent  glass ;  the  minute- 
spaces  are  one  foot  square,  and  the  figures  two  feet  long. 

The  center  of  the  dials  being  180  feet  from  the  ground  and  illuminated 
at  night,  the  time  can  always  be  seen  at  a  long  distance.  Each  of  the 
four  dials  is  22^  feet  in  diameter,  of  nearly  400  square  feet  area,  and  is, 
with  the  exception  of  one,  having  only  an  hour-hand,  at  the  cathedral  of 
Malines,  the  largest  in  the  world. 

39.  A  complicated  remontoir,  with  pin- wheel  escapement,  exhibited  in 
a  clock  made  by  Haak  Brothers,  Eotterdam,  seemed  to  have  some  good 
qualities.  The  wheels  and  other  brass- work  showed  good  workmanship, 
but  nothing  remarkable  in  construction. 

0.  Weiss,  of  Posen,  exhibited  a  large-sized  movement  with  three  trains. 
Connected  with  the  time-train  was  a  spring-remontoir  of  two  wheels 
and  Graham  escapement,  inclosed  in  a  glass  case.  Twenty  years  ago 
such  an  arrangement  might  have  met  with  favor;  but  simpler  forms  of 
construction  are  now  preferred. 

There  was  a  variety  of  escapements  in  the  collection  of  J.  Kehr,  of 
Munich;  some  with  double  escapement-wheels,  others  with  two  penda- 
lums,  but  none  showing  any  practical  advance  in  the  art 
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J.  Mannhardt,  of  Munich,  has  been  awarded  many  medals  for  his  pro- 
ductions. His  clocks  have  cage-frames,  and  trains  uniform  in  size ;  they 
would  do  very  well  for  places  requiring  small  movements  and  no  great 
accuracy  in  time-keeping.  He  uses  the  short  wooden  pendulum,  with  a 
rachet-wheel  revolving  on  a  pivot  fastened  near  its  point  of  suspension. 
A  click  fastened  to  the  frame-work  drops  into  the  wheel  and  moves  it 
one  tooth  forward  at  every  vibration  of  the  pendulum.  When  the  wheel 
has  made  half  a  revolution,  a  pin  on  its  side  discharges  the  train,  giving 
impulse  to  the  pendulum,  and  moving  the  hands.  It  is  probably  better 
than  the  old  dead-beat,  but  not  equal  to  some  modern  gravity-escape- 
ments. 

Several  clocks  from  Silesia  had  odd  and  heavy  escapements,  and  were 
entirely  behind  the  age. 

A  few  other  makers  from  Germany  and  Austria  exhibited  specimens 
of  their  work  5  but,  taking  all  the  movements  in'the^exhibition  together, 
they  were  far  from  correctly  representing  the  advanced  state  of  turret- 
clock  making  at  the  present  time. 
3  I  P 
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BALANCES  AND  MICROSCOPES. 
Balances  ;  Sensibility  ;  Exhibits  ;  Microscopes  ;  Recent  improvements  ;   Exhi- 
bits; Amici^s  device. 

40.  Balances. — Probably  ia  no  class  of  instruments  have  attempts 
to  invent  new  forms  or  arrangements  met  with  less  success  than  in  bal- 
ances used  as  instruments  of  precision.  Being  a  very  important,  in 
fact,  an  indispensable,  instrument  to  the  analytical  chemist  and  the 
assayer,  the  smallest  improvement  is  a  matter  deserving  notice. 

With  regard  to  the  great  sensibility  of  some  balances,  as  shown  by 
the  smallness  of  the  weight  required  to  turn  the  beam,  but  little  mon? 
can  be  accomplished,  as  several  makers  have  made  them  so  delicate  as 

to  turn  with  in  qaa  oqa  P^rt  of  their  load.   One  made  by  JSaxton,  and  pr<? 

sented  by  the  Government  of  the  United  States  to  that  of  France  in 

1851,  indicated  a  difference  of  one  unit  in  20,000,000  in  each  pan. 

In  order  that  a  balance  with  a  beam  20  inches  long  may  indicate  the 

one  millionth  part  of  its  load,  we  must,  at  the  most,  have — 

1,000,000      a  -  0?  ^^                 10       .     , 
—  _z — .  z=z ,  or  men. 

1,000,001      a  +  x'        ^=  2,000,000 
Within  the  same  length,  the  two  arms  of  the  beam  must  be  adjusted  to 
equality,  if  the  balance  is  to  have  the  above  degree  of  accuracy.    As 
this  length  is  not  appreciable  by  the  microscope,  it  will  give  some  idea 
of  the  skill  attained  by  the  balance-maker  in  making  his  adjustments 

Any  good  balance  should  weigh  with  certainty  to  the  iQQooi)   pai't    of 

its  load.  Even  the  delicacy  of  such  a  balance  is  in  advance  of  what  may 
be  required  of  it,  as  the  result  of  few  chemical  oi)erations  can  pretend 
to  an  accuracy  of  iJ^jjjo (J  part;  therefore,  it  is  the  accessories  facilitating 
the  ease  and  rapidity  with  which  accurate  weighings  may  be  made, 
which  now  more  particularly  require  attention. 

41.  Germany  w«as  represented  by  fifteen  exhibitors.  Among  the  most 
prominent  were  the  folio  wiug  well-known  makers:  F,  Hugershoff,  of  Leip- 
zig; A.  Sauter,of  Ebiugen;  A.  Oertling,of  Berlinj  Reimann,  of  Berlin: 
Schickert,  of  Dresden ;  Kern  &  Sons,  of  Oustmettingen ;  and  Staudiuger. 
of  Giessen.  .  Only  about  one-third  of  the  exhibitors  presented  balances 
showing  good  workmanship ;  although  some  of  the  others  may  have 
been  adjusted  to  great  accuracy. 

The  balances  that  pleased  us  most  were  made  by  Hugershoff,  of  Leip- 
zig. They  were  unsurpassed  in  mechanical  execution,  judicious  propor- 
tions, and  attention  to  all  the  details  required  in  making  accurate 
adjustments.  They  had  large  pans,  and  beneath  them  an  arrangement 
consisting  of  two  large  camel-hair  brushes  mounted  upon  the  ends  of 
levers ;  by  means  of  these,  the  pans  could  readily  be  brought  to  a  state 
of  rest. 
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In  the  French  department,  Gollot  Brothers  and  £.  Hardy,  of  Paris, 
exhibited  some  well-made  balances.  The  latter  claimed  for  a  balance 
carrying  50  grams  an  accaracy  of  j^fg  of  a  milligram. 

Although  there  are  low-priced  balances  made  in  Europe  giving  good 
results,  yet,  in  purchasing  a  first-class  balance,  when  the  custom-duty 
is  added  to  the  foreign  article,  it  can  probably  be  obtained  of  our  own 
manufacturers  as  cheaply  and  as  well  made. 

42.  MiCBOSOOPES. — ^The  success  attending  the  efforts  that  have  been 
made  within  the  last  thirty  years  in  improving  and  perfecting  the  mi- 
croscope, 80  that  it  now  gives  clear  and  correct  views  of  objects  formerly 
deemed  doubtful  and  unsatisfactory,  has  given  a  great  impetus  to  micro 
scopical  investigations,  and  enlarged  greatly  the  number  of  enthusiastic 
workers  in  this  fascinating  branch  of  physical  science. 

The  display  of  these  instruments  in  the  exposition  was  almost  entirely 
froDi  Germany  and  France.  None  of  England's  celebrated  makers  were 
represented ;  nor  was  our  own  country,  whose  opticians  are  well  known 
for  productions  of  the  highest  order,  placed  in  a  proper  light  in  thisi  con- 
lOurs  of  nations. 

43.  The  photographs  of  test-objects,  taken  through  Dr.  Hartnack's- 
microscopes,  were  certainly  remarkable  specimens,  showing  the  great 
perfection  to  which  he  has  carried  the  art  of  making  objectives  with  the 
four-system  arrangement.  The  performance  of  his  instruments  fully 
sustained  his  widely -extended  reputation  for  producing  objectives  of  the 
highest  order  of  excellence. 

Seibert  &  Kraft,  of  Wetzlar,  made  a  display  of  excellent  microscopes 
with  accessory  apparatus.  After  a  thqrongh  trial  of  their  objectives, 
we  can  say  that  they  deserve  to  be  ranked  with  the  best  that  are  made, 
and  the  price,  considering  the  quality,  is  the  lowest  that  we  have  been 
able  to  find.  Their  No.  Y,  equal  to  about  an  English  one-sixth,  has 
given  them  much  reputation  by  its  remarkable  resolving  powers  upon 
the  highest  object-tests.  Their  objectives  are  admirably  arranged  as  to 
aognlar  aperture,  so  as  to  give  the  best  working  power  to  each  objective 
iu  relation  to  the  kind  of  work  in  which  it  is  likely  to  be  used. 

The  mechanical  execution  and  artistic  proportions  of  their  stands  are 
unsurpassed,  and  the  working  arrangements  are  of  the  most  satisfactory 
character. 

L.  B^ntehe,  of  Berlin,  also  exhibited  instruments  of  much  merit. 
The  good  quality  of  his  object-glasses  has  recently  attracted  consider- 
able attention,  particularly  his  No.  7,  which  has  given  results  deserving 
special  notice. 

In  the  magnificent  display  of  optical  apparatus  by  O.  &  S.  Merz,  the 
i^occessors  of  the  renowned  house  of  Fraunhofer,  of  Munich,  were  two 
microscopes  of  great  merit. 

F.  W.  Schick,  the  oldest  maker  in  Berlin,  exhibited  some  very  good 
^ork  at  a  moderate  price.  His  stands  and  objectives  somewhat  resem- 
ble Dr.  Hartnack's  in  appearance. 
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Schmidt  &  Haenscb,  of  Berliu,  and  E.  Wiokel,  of  GottiDgen,  also 
exhibited  well-made  microscopes  and  other  optical  apparatus. 

S.  Plossel  &  Co.,  of  Vienna,  who  have  been  making  good  microscopes 
for  nearl}^  thirty  years,  made  a  handsome  display  of  optical  instmmeDts. 

A.  Nachet,  of  Paris,  displayed  some  of  his  best  work.  His  latest  large 
stand  iK  somewhat  complicated,  but  is  admirably  constructed.  His  sta- 
denf  s  microscope,  whose  chief  peculiarity  lies  in  its  stage,  has  been 
acknowledged  by  the  best  authorities  to  be  the  most  perfect  of  its  kiud 
that  has  ever  been  devised.  The  quality  and  price  of  his  instrameuti$ 
are  so  well  known  as  to  scarcely  require  mention. 

C.  Yerick,  of  Paris,  a  pupil  of  Hartnack,  exhibited  some  fine  object- 
ives. His  stands  resemble  very  much  in  construction  those  of  Dr. 
Hartnack,  and  his  work  in  general  has  considerable  merit. 

44.  Theimmersion-principle,  first  devised  by  Amici  for  high  power8,has 
very  much  increased  the  usefulness  of  objectives,  and  is  now  adopted 
by  all  the  best  makers.  It  has  been  applied  with  such  success  to  powers 
as  low  as  one-sixths  with  high  angular  apertures,  that  they  have  lately 
been  made  to  resolve  the  lines  on  the  A.  pellucida,  which  are  abont 
92,000  to  the  inch.  These  objectives  are  sometimes  supplied  with  dry 
fronts,  and  others  will  work  either  wet  or  dry  by  corrections  made  with 
a  screw-collar. 

Comparatively  low  powers,  with  wide  angular  apertures,  can  now  be 
made  to  do  the  work  for  which  the  highest  that  can  be  constructed  have 
been  supposed  to  be  necessary.  One-eighths  have  recently  been  made, 
which,  with  deep  eye-pieces  amplifying  2,000  times,  give  views  of  P. 
^ngulatum  surpassing  in  beauty  and  brilliancy  any  ever  seen  before. 

Some  opticians  are  working  on  a  plan  precisely  opposite  to  the  above, 
))y  reducing  the  angular  aperture,  securing  great  working  distance  and 
penetration,  and  yet  obtaining  an  amount  of  resolving  power  hitherto 
supposed  to  be  exclusively  the  property  of  far  larger-angled  glasses. 
One-sixths,  with  an  angular  apertCire  of  68^,  have  been  made  that  give 
admirable  definition  of  P.  hippocampus^  and  show  the  transverse  mark- 
ings on  S.  gemma  resolved  into  beads,  showing  how  much  more  than  has 
been  expected  can  be  done  on  the  plan  of  a  small  angle  and  great  work- 
ing distance.  Even  one-fourths,  with  48^  angular  aperture^  have  been 
made  so  perfect  as  to  work  well  with  deep  eye-pieces. 

Amid  the  great  variety  of  object-glasses  that  are  now  made,  the 
microscopist  has  a  wide  range  for  making  a  selection  in  adapting  his  in- 
strument to  the  kind  of  work  in  which  he  may  be  making  his  investiga- 
tions; and,  unless  some  new  principles  be  discovered,  microscope-making: 
has  about  reached  its  limit  of  perfection.  The  very  low  price  at  which 
the  best  German  instrument,  which  will  rank  with  any  that  are  made, 
can  be  purchased  will  now  enable  them  to  reach  the  hands  of  persons  of 
moderate  means,  and  thus  largely  to  increase  the  number  of  investiga- 
tors in  the  beautiful  science  of  microscopy. 
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INSTRUMENTS  OF  PRECISION. 


1.  In  ooafonnity  with  the  Aastrian  classification,  Group  14  was  com- 
posed of  instmments  of  precision  and  of  the  medical  art,  and  was 
divided  into  three  sections,  each  of  a  different,  thoagh  analogous  char- 
acter. Bj  reference  to  the  details  of  the  sections  as  arranged  and 
published  for  the  guidance  of  the  jurors,  it  will  be  seen  that  Section  A 
included,  besides  other  classes  of  instruments,  all  those  designed  for  prac- 
tical geometry  and  astronomy.  The  remarks  which  follow  will  be  con- 
fined to  such  of  the  instruments  on  exhibition  as  were  specially  applica- 
ble to  surveying,  geodesy,  and  field-astronomy  f  and  in  which  there  was 
either  an  improvement  claimed,  or  some  difference  from  those  employed 
in  similar  operations  carried  on  in  the  United  States,  principally  in  the 
survey  of  the  coast. 

2.  Of  the  thirty  different  countries  represented  at  the  Yienna  Exhibi- 
tion, there  were  ten  which  exhibited  one  or  more  instruments  of  the 
particular  kind  referred  to.  These  were  Austria,  North  Germany, 
Great  Britain,  France,  Denmark,  Bussia,  Italy,  Brazil,  Switzerland,  and 
Japan.  In  the  official  list  of  .entries  on  the  part  of  the  United  States, 
there  were  one  or  two  articles  under  this  group,  which  might  have  been 
introduced  in  this  connection ;  but,  after  a  fraitless  search,  it  was  ascer- 
tained that  they  had  been  withdrawn  by  their  proprietors  on  the  ground 
of  the  uncertainty  of  the  protection  of  their  patent  rights  by  the  Aus 
trian  government. 

^  The  plan  of  the  building  rendered  it  necessary  that  the  arrange- 
ment  of  the  Exhibition  should  be  by  countries  without  regard  to  indus- 
tries; and,  in  consequence  of  the  magnificent  scale  upon  which  the  plan 
was  carried  out,  groups  of  similar  articles  were  located  more  or  less 
widely  apart,  in  some  cases  at  distances  of  a  half  mile ;  nor  were  the 
groups  always  marked,  or  articles  of  the  same  class  strictly  confined  to 
their  appropriate  group.  The  hunting-ap,  therefore,  of  any  particular 
article  through  the  exhibits  of  different  countries  required  more  time  than 
at  previous  exhibitions,  and  was  attended  with  a  proportional  amount 
of  the  peculiar  fatigue  incident  to  such  duties,  or  pleasures ;  while,  in  a 
more  important  point,  the  separation  or  want  of  juxtaposition  in  articles 
of  the  same  class,  made  it  impossible  to  institute  close  comparisons,  or  to 
decide  with  any  degree  of  certainty  in  regard  to  superiority  in  skill  and 
workmanship.  This  difficulty  must  have  been  specially  and  severely 
felt  by  the  jurors. 

4.  It  may  be  here  stated  as  a  general  fact  that  no  marked  improve- 
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ments  in  surveying  or .  astronomical  instraments  were  foand  or  claimed 
to  have  been  made  since  1867,  if  we  take  the  Vienna  Exhibition  as  the 
exponent.  In  this  connection,  however,  it  should  be  borne  in  mind  tbat 
some  of  the  best  known  and  most  skillful  mechanicians  in  Europe  were 
unrepresented  at  the  Exhibition.  Among  these  may  be  mentiooed 
Briinner  and  Secretain,  of  Paris ;  Pistor  &  Martin,  of  Berlin  ;  Eepsold, 
of  Hamburg ;  Traugott,  Ertel  &  Sou,  of  Munich ;  and  Simms,  of  Londou. 

5.  Theodolites  and  transits.— The  theodolites  exhibited  were 
generally  small,  being  of  the  class  suitable  for  running  lines  and  for  car- 
rying on  a  triangulation  of  the  third  order.  Their  circles  rarely  exceeded 
six  inches  in  diameter.  Of  the  larger  class,  strictly  appropriate  for 
geodetic  work,  Starke  &  Kammerer,  of  Vienna,  had  the  only  12-iDch 
theodolite  seen  in  any  of  the  collections.  The  reason  for  this  may  have 
been  that  the  demand  for  instraments  of  that  size  and  construction  is 
so  limited  that  they  are  only  made  to  order. 

6.  In  the  atelier  of  Briinner,  at  Paris,  two  18-inch  theodolites  were 
under  construction,  and  nearly  finished,  for  the  government  of  Spain. 
The  arrangement  and  solidity  of  the  arms  carrying  the  four  reading- 
microscopes  appeared  to  be  excellent,  and  the  accuracy  of  the  divisions 
on  the  circle  was,  according  to  Brunner,  all  that  could  be  desired.  In 
Germany,  the  graduation  of  Kepsold,  of  Hamburg,  was  considered  to 
be  the  most  perfect  of  any  mechanician  in  Europe. 

7.  The  instrument  generally  employed  in  the  geodetic  operations 
carried  on  by  the  northern  nations  of  the  continent  is  the  ^^  universal 
instrument,''  which,  as  its  name  implies,  is  constructed  to  perform  the 
combined  duties  of  a  theodolite,  transit,  and  zenith  telescope.  Of  this 
class  of  instruments  there  were  many  exhibitors,  among  whom  Starke 
&  Kammerer,  of  Vienna,  took  the  lead,  presenting  four  different  sizes, 
all  apparently  of  excellent  workmanship. 

8.  As  a  general  principle,  and  one  which  has  been  adopted  in  the  geodetic 
work  connected  with  the  survey  of  the  coast,  a  field-instrument  con- 
structed to  perform  a  single  duty  will  give  the  best  results,  will  be  the 
least  liable  to  injury  or  derangement  by  transportation,  and  to  the 
necessity  of  re  adjustment  during  its  use.  Nevertheless,  the  "  universal 
instrument"  has  many  good  points,  and  for  this  reason,  and  on  account 
of  the  apparent  and  continued  preference  given  to  it  in  Germany  and 
elsewhere,  it  may  not  be  amiss  to  refer  to  the  advantages  and  disad 
vantages  attending  its  peculiar  construction. 

The  prominent  characteristic  of  the  instrument  consists  in  the  sub 
stitution  of  a  half-telescope  (lunette  hrisee)  for  the  full  telescope,  and 
of  counterpoises  to  make  up  for  the  other  half  of  the  tube.  By  this 
construction,  the  visual  ray  entering  the  object-glass  passes  to  thr 
axis  of  rotation,  and  is  there  reflected  at  a  right  angle,  by  means  ot 
a  mirror  placed  at  the  point  of  intersection,  to  the  eye  of  the  observer, 
who  is  seated  at  one  end  of  the  axis.  At  the  opposite  end,  there  is  s^ 
vertical  circle,  and  the  usual  lamp  for  the  illumination  of  the  diu 
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phragm.  The  instrament  is  provided  with  a  horizontal  circle,  and 
with  reading-microscopes  for  the  determination  of  the  azimath  and 
measurement  of  angles,  with  astronomical  eye-pieces,  and  all  the  means 
required  for  its  complete  adjustment,  either  for  terrestrial  or  celestial 
observations,  and  the  largest  size  has  a  reversing  apparatus. 

By  this  construction,  the  eye  of  the  observer  remains  at  the  same 
height  without  regard  to  the  inclination  of  the  telescope,  and  this  freedom 
from  any  possible  strain  of  the  body,  or  of  the  eye,  or  change  of  position 
to  suit  the  particular  altitude  of  the  star,  tends  to  secure  greater  accuracy 
in  the  observations,  and  to  make  his  personal  error  more  in  conformity 
with  that  to  be  afterward  determined  by  the  personal-equation  apparatus. 
Another  advantage  consists  in  the  omission  of  the  long  diagonal  eye- 
piece of  the  usual  portable  transit,  and  the  avoidance  of  liability,  from 
its  use,  of  a  disturbance  of  the  azimuth  by  turning  it  round,  a  motion 
which  becomes  necessary,  when  the  pointing  of  the  telescope  is  changed 
from  a  star  at  the  north  to  one  at  the  south  of  the  zenith. 

9.  The  objection  to  the  lunette  hrisie  is  the  unequal  expansion  of  the 
mass  of  metal,  and  the  variable  incliQation  of  the  axis  during  the  period 
of  observation.  One  lamp  only  can  be  used,  and,  hence,  one  end  of  the 
axis  is  unduly  heated )  and  experience  has  proved  that,  on  the  side  oc- 
(iupied  by  the  observer,  the  metal  is  expanded  by  the  heat  of  his  body  to 
sncb  a  degree  as  to  cause  an  elongation  of  the  supports,  and  a  consequent 
variable  elevation  of  that  end  of  the  axis  of  rotation.  An  uncertainty 
in  the  level  is  essentially  due  to  the  construction. 

Another  objection  is  the  reduction,  below  the  standard  required  for 
the  best  field-work,  of  the  general  size  of  the  instrument,  and  hence  of 
its  optical  power,  graduation,  and  illumination.  This  reduction  is  ren- 
dered necessary  in  order  to  make  it  strictly  portable.  The  number  of 
adjustments  to  be  looked  after,  and  the  impaired  light  for  terrestrial 
observations  in  consequence  of  only  a  partial  reflection  through  the  axis 
of  rotation,  are  also  objectionable,  and  especially  in  cases  where  the 
lines  are  long  and  the  greatest  precision  required,  as  in  the  observations 
from  which  the  figure  and  magnitude  of  the  earth  are  to  be  deduced. 

10.  BiNOOULAB  TELBSOOPES. — In  the  Italian  group,  Charles  Ponti, 
of  Venice,  exhibited  a  portable  binocular  telescope.  This  was  invented 
by  him  for  the  purpose  of  permitting  the  observer  to  use  both  eyes,  and 
to  obtain  thereby  a  greater  degree  of  light  and  distinctness  in  the  ob- 
serving of  terrestrial  or  celestial  objects.  The  improvement  claimed  by 
Ponti  conrists  in  the  careful  joining-together,  in  a  parallel  position,  of 
two  telescopes  of  equal  power  and  length  of  focus ;  the  object-glass  and 
tube  of  each  being  square,  and  each  tube  being  provided  with  a  microm- 
eter-screw for  the  adjustment  of  the  focus.  The  square  form  permitted 
the  eye-pieces  to  be  brought  to  the  same  distance  apart  as  the  two  eyes, 
and  the  micrometer-screw  gave  a  means  of  adjusting  the  focus  of  each 
telescope  to  the  vision  of  the  observer.  It  is  well  known  that,  in  very 
nmnerous  cases,  and  especially  with  constant  observers,  the  focus  of 
one  eye  is  different  from  that  of  the  other. 
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11.  Plane-table. — ^The  instrument  adopted  on  the  continent  of  Eu- 
rope and  in  the  United  States  for  the  class  of  surveys  based  on  triangu- 
lation,  and  irhich  have  in  view  a  close  delineation  of  the  contour  and 
incidents  of  the  ground,  whether  for  commercial  or  military  purposes, 
is  the  plane-table.  This  instrument  is  too  well  known  to  require  descrip- 
tion. While,. however,  the  general  principles  of  its  construction  are  the 
same  in  all  cases,  variations  in  the  details  and  additions  are  made  from 
time  to  time,  which  are  claimed  to  partake,  more  or  less,  of  the  natoie 
of  improvements. 

12.  The  most  complete  and  highly-finished  instrument  of  this  cIa2<^ 
was  found  in  the  Bussian  department.  It  was  conspicuous  for  an 
arrangement^  which  provided  against  any  possible  flexure  of  the  board, 
or  disturbance  of  the  level,  when  the  work  and  alidade  were  close  to 
the  edge  of  the  board.  This  arrangement  consisted  in  arranging  the 
t^ble  to  slide  forward  and  back,  so  that  the  point  on  the  paper  at  which 
the  work  was  to  be  resume  d  could  be  placed  over,  or  nearly  over,  the 
center  of  the  tripod.  For  this  purpose,  there  was  a  supplementary 
board,  2  feet  in  length,  10  inches  in  width,  and  If  inches  in  thickness,  per- 
manently attached  to  the  upper  part  of  the  plate  receiving  the  leveliDg- 
screws ;  and  upon  this  board  or  support  the  table  rested,  and  could  be 
secured  to  it  by  two  wooden  clamps  of  nearly  the  same  length  as  the 
table,  and  set  at  right  angles  to  the  support.  In  the  adjustment  of  the 
table,  the  screws  of  the  holding-clamps  were  loosened  so  that  it  coald 
be  made  to  slide ;  and,  when  the  locality  on  the  sheet  where  the  weight 
of  the  alidade  would  be  most  felt  would  be  in  the  best  position  to  be 
sustained,  the  screws  were  tightened,  and  the  instrument  became  cue 
solid  structure.  This  plane-  table  was  made  by  Stupendorff,  of  St-  Peters- 
burg, and  is  of  the  construction  adopted  in  Bussia  for  the  national 
surveys. 

13.  In  Group  IV,  of  the  Austrian  department,  Kraft  &  Son,  of  Vienna, 
had  on  exhibition  an  alidade,  of  which  the  pillar  carrying  the  telescope 
was  swung  on  a  joint,  so  that  both  pillar  and  telescope  could  be  lowered 
and  made  to  lie  flat  and  parallel  with  the  rule.  The  object  of  this  rather 
hazardous  variation  from  the  ordinary  construction  was  to  make  the 
instrument  more  portable  by  reducing  the  size  of  its  packing-box. 

Starke  &  Kammerer,  instrument-makers  for  the  Austrian  Polyteebuic 
Bureau,  exhibited  an  alidade,  with  a  telemeter  attached  to  and  parallel 
with  the  telescope,  by  which  the  distance  'of  the  instrument  from  tht- 
divided  staft"  was  determined  by  the  angle  subtended  by  two  lixeu 
points  on  the  staff.  In  other  cases,  the  distance  was  obtained  by  observ- 
iug  the  vertical  distance  on  the  staff  subtended  by  a  known  angle  or 
two  fixed  wires  in  the  diaphragm  of  the  telescope. 

14.  Japan  exhibited  a  single  surveying-instrument,  and  this  was  a 
plane-table.  It  was  noticeable  for  the  reason  that  it  had  two  boards, 
or  tables,  separated  by  leveling-screws.  Hie  upper  table  was  added  t4> 
aHbrd  space  for  two  wooden  rollers,  on  which  the  sheet  of  paper  could 
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be  rolled  up  and  secured  as  the  topographical  work  and  the  survey 
advanced. 

15.  In  Switzerland,  the  plane-table,  as  seen  in  actual  use,  was  pro- 
vided with  a  long  brass  clamp,  similar  to  those  employed  in  securing 
the  sheet  to  the  board,  which  was  used  for  adjusting  the  station  on  the 
paper  immediately  over  the  station  on  the  ground.  When  slipped  over 
the  board,  the  upper  end  of  the  clamp  was  made  to  coincide  with  the 
station  on  the  sheet,  while,  from  the  point  underneath,  which  was  neces- 
sarily vertically  under  the  one  above,  a  light  plummet  was  suspended, 
by  means  of  which  the  adjustment  was  readily  perfected. 

16.  Babombtebs. — M.  Pillischer,  of  London,  called  the  special  atten- 
tion of  the  jurors  to  an  aneroid  barometer  exhibited  by  him.  The  instru- 
ment was  six  inches  in  diameter.  It  was  self-registering  at  certain  inter- 
vals by  means  of  electro-magnets  and  a  break-circuit  clock,  and  was 
claimed  by  him,  from  the  perfection  of  its  vacuum  and  of  the  arrange- 
meut  for  compensation  for  temperature,  to  be  fully  equal  to  the  cistern 
mercurial  barometer.  In  fact,  one  of  the  latter  class,  which  had  been 
compared  with  the  standard  at  the  Eew  observatory,  was  placed  in  the 
same  case  beside  the  aneroid,  and  from  repeated  observations  the  two 
were  found  to  agree  very  well  during  ordinary  changes  in  temperature 
and  of  atmospheric  pressure. 

17.  The  aneroid  must  always  be  secondary  to  the  cistern-barometer, 
and  it  is,  therefore,  only  of  service  where  the  latter  cannot  be  obtained 
or  be  carried.  During  a  rapid  reconnaissance,  or  in  any  case  in  which 
the  cistern  or  siphon  barometer  would  be  in  danger  from  rough  trans- 
portation, the  aneroid  comes  into  play;  but  even  then  experiments 
have  proved  that,  however  complete  the  adjustments  and  perfect  the 
ai^ement  with  the  standard  at  the  time  of  comparison  near  the  sea- 
level,  that  agreement  does  not  continue  at  any  great  change  or  differ- 
ence of  elevation,  or  even  when  the  aneroid  is  brought  back  to  the  stand- 
ard and  to  the  sea-level  after  a  season's  work  in  the  field.  The  results 
are  only  approximate,  perhaps  would  be  closely  approximate  with  Pil- 
iisclier's  instrument,  but  there  the  advantages  stopj  for  wherever  the 
selfregistering  apparatus  could  be  carried,  the  cistern-barometer  could 
accompany  it,  and,  hence,  the  combination  of  M.  Pillischer  was  notice- 
able rather  for  the  scientific  accuracy  and  mechanical  skill  with  which 
the  registering  apparatus  was  applied  than  for  the  value  of  the  applica- 
tion. 

18.  Kappeler,  in  the  Austrian  group,  exhibited  a  cistern-barometer, 
provided  with  a  microscope,  on  which  a  small  spirit-level  was  mounted ; 
the  whole  being  movable  up  and  down  the  tube  for  the  purpose  of 
adjusting  the  scale  to  the  height  of  the  column,  and  of  reading  the 
tornier  when  so  adjusted. 

If  similar  means  were  employed  to  adjust  the  surface  of  the  mercury 
in  the  cistern,  which  is  the  most  diflficult  and  certainly  the  most  impor- 
tant part  of  the  observation,  there  would  be  little  chance  of  error  beyond 
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that  arising  from  the  changes,  which  not  unfreqaently  occar  in  thee 
atmospheric  conditions  dnring  the  interval  between  the  commencemeDt; 
and  end  of  the  operation.  It  may  be  added,  however,  as  the  result  of 
considerable  experience,  that  a  trained  and  faithfnl  observer  can  make 
the  adjustments  and  readings,  using  the  eye  only,  with  all  the  precisloo 
reqnired  for  meteorological  or  even  hypsometrical  purposes. 

Previous  to  observing  for  the  determination  of  differences  of  eleva- 
tion, the  personal  error  committed  in  the  adjustment,  due  to  a  systematic 
peculiarity  in  sight  and  judgment  on  the  part  of  each  observer,  should 
be  carefully  determined,  and  applied  to  the  observations  or  their  mean, 
as  it  is  probable  that  such  errors  are  fully  equal  to  the  combined  errors 
from  all  other  sources.  It  has  been  certainly  found  that  intelligeut 
observers,  after  a  short  practice  under  written  instructions  for  eacit 
detail  of  the  observation,  rarely  differ  in  the  recorded  height  of  the 
barometric  column  more  than  0.003  of  an  inch,  part  of  which  is  the  per- 
sonal error;  and  that  the  error  of  the  mean  of  any  lengthened  series  is 
within  the  probable  error  of  the  most  approved  co-efficients  and  formula 
employed  in  hypsometry. 

19.  Electrical  balance-thebmometeb  fob  bebp-sea  sound- 
ings.— G.  W.  Siemens,  of  London,  exhibited  an  apparatus  to  ascertaiu 
the  temperature  of  the  ocean  at  any  depth,  based  on  the  principle  that 
as  the  electrical  resistance  of  any  metal  conductor  depends  on  the  dimen- 
sions and  teu:iperature  of  the  latter,  we  have  only  to  find  the  law  of  the 
increase  or  decrease  of  its  resistance  for  high  or  low  temperaturei$  to 
be  able  to  determine  the  resistance  from  the  temperature,  or  the  tem 
perature  from  the  resistance.  The  deep-sea  thermometer,  constructed! 
by  him  on  the  above  principle,  consists  of  a  "  resistance-thermometer.** 
to  which  the  sounding-line  is  attached,  and  of  a  battery,  electri&il 
bridge,  and  "  balance-thermometer,"  to  be  used  on  board  the  vessel  tor 
determining  the  temperature  indicated  by  the  resistance-thermometer 
at  any  point  of  its  descent  or  upon  its  reaching  the  bottom.  The  law 
of  increase  and  decrease  being  known,  a  table  is  made  up,  by  meau.s  of 
which  to  correct  the  deviations  of  the  galvanometer  into  parts  ot  a 
degree  of  temperature. 

20.  The  resistance-thermometer  consists  of  a  coil  of  fine  iron  wire, 
silk-covered,  of  a  total  resistance  of  500  British- Association  Units.  Tiii^ 
is  contained  in  an  inner  tube  of  metal,  the  whole  of  which  is  dipprtl 
into  melted  paraffinewax,  so  that  perfect  insulation  is  obtained.  Tn^ 
inner  tube  is  then  inclosed  in  an  outer  tube,  perforated  with  holes,  so  a^ 
to  allow  the  free  passage  of  water. 

21.  The  sounding-line  contains  two  gutta-percha  insulated  copi)c; 
wires  of  equal  length  and  resistance,  served  with  the  best  hemp,  auu 
sheathed  externally  with  copper  bands.  One  of  these  wires  terminatt  - 
at  the  bottom,  and  is  connected  to  the  outside  of  the  line;  a  good  ch:i 
nectiou  being  made  around  the  bottom.  The  second  wire  is  cannocuni 
to  one  end  of  the  resistance-thermometer,  the  other  or  lower  end  o. 
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which  is  broaght  oat  and  connected  to  the  copper  sheathing  to  the  same 
point  at  which  the  first  line  is  connected. 

22.  The  electrical  bridge  is  the  same  in  principle  as  Wheatstone's 
parallelogram^  so  generally  ased  for  the  measarement  of  resistances ;  the 
difference  consisting  in  merely  the  method  of  altering  the  resistances. 

23.  The  balance-thermometer  is  constracted  precisely  like  the  resist- 
ance-thermometer, and  is  kept  immersed  in  water  contained  in  a  small 
vessel,  the  temperature  of  which  is  determined  by  a  delicate  mercurial 
thermometer.  When  the  two  wires  in  the  soanding-line  are  connected 
with  the  electrical  bridge  and  the  balance-thermometer,  and  when  the 
waters  snrronnding  the  resistance  and  balance  thermometers  are  of  the 
same  temperature,  the  needle  of  the  galvanometer  will  point  to  zero. 

24.  The  wires  being  properly  connected,  the  resistance-thermometer 
is  dropped  overboard ;  the  battery  is  connected  by  a  key  to  the  bridge ; 
and  the  needle  is  immediately  deflected,  showing  that,  as  the  water  gets 
cooler,  the  resistance  of  the  iron  decreases.  The  water  in  the  vessel  is 
then  made  cooler,  to  bring  the  needle  back  to  zero,  and  so  on,  at  each 
change  of  temperature  shown  by  the  galvanometer.  The  mercuriao 
thermometer  in  the  vessel  and  the  readings  of  the  galvanometer  will 
give  the  temperature  of  the  ocean  at  the  depth  indicated  by  the  sound- 
iug-line  at  the  moment  of  observation.  For  the  purpose  of  cooling  the 
water,  the  vessel  referred  to  is  provided  with  two  tubes,  one  for  admit- 
ting the  cooling-mixture  to  the  bottom,  and  the  other  for  blowing  in,  so 
that  the  temperature  of  the  water  is  at  once  rendered  quite  uniform. 

25.  The  special  advantages  claimed  for  the  method  are,  the  excellence 
of  the  earth-connections,  there  being  no  polarization ;  the  elimination 
of  the  effect  of  the  leading  wires ;  the  immaterial  ratio  of  increase  of 
electrical  resistance  by  increase  of  temperature;  and,  for  the  sounding- 
line,  that  while  it  is  of  no  great  thickness,  it  is  of  great  strength,  and 
that  from  its  smooth  and  even  exterior,  it  descends  to,  and  can  be  brought 
np  from,  a  depth  of  2,000  fathoms  in  less  than  half  the  time  required  by 
the  ordinary  line. 

The  increased  velocity  of  the  descent  of  the  line  is  certainly  favorable 
to  increased  accuracy  iu  deep-sea  soundings,  for  the  reason  that  the  line 
would  have  less  time  to  be  swayed  from  the  vertical  by  subaqueous  cur- 
rents, and  that  the  point  of  suspension  of  the  lead,  which  occurs  when 
the  resistance  of  the  line  and  of  the  weight  is  equal  to  t;he  force  of  gravity, 
would  be  at  a  greater  depth.  It  may  be  added,  however,  that  the  time 
of  suspension  of  the  lead  can  never  be  accurately  ascertained,  as  the 
line,  from  its  own  weight,  would  still  continue  to  run  out;  and  this  fact 
has  thrown  doubt  upon  all  the  great  depths  said  to  have  been  reached. 
The  sounding-lines  lately  introduced  are  of  carbonized  iron  or  of  No.  22 
piano-wire,  by  the  adoption  of  which  the  resistance  or  drag  has  been 
reduced  to  its  minimum  value. 

Without  reference,  therefore,  to  the  invention  of  Prof.  William  P.  Trow- 
bridge, of  the  Coast-Survey,  described  in  the  Annual  Report  for  1858,  by 


12  VIENNA  INTERNATIONAL   EXHIBITION,    1873. 

which  the  resistance  of  the  line  was  altogether  avoided,  we  have  only 
compare  the  delicate  and  complicated  apparatus  of  Siemens  with  a  si 
pie  line  of  piano-wire  and  a  self-registering  thermometer  of  the  m 
approved  constrnction  for  deep-sea  soandings,  to  come  to  the  concla 
sion  that  the  former  cannot  supersede  the  latter.  This  is  said  witUo 
intending  to  detract  in  the  slightest  degree  from  the  merit  of  the  inven 
tion  and  the  value  of  the  application  of  electrical  resistances  to  t 
determination  of  temperatures  aJ  any  distant  point. 

The  Miller-Gasella  modification  of  Six's  self-registering  thermome 
is  said  to  give  the  temperature  of  the  ocean-depths,  within  a  range 
2,000  fathoms,  with  a  degree  of  accuracy  which,  in  this  respect,  leaver 
nothing  further  to  be  desired. 
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NOTE. 

Having  been  prevented,  by  continued  absence  in  the  West,  from  cor- 
recting the  proofs  of  my  report,  I  am  compelled  to  apologize  for  several 
nnfortunate  errors  and  omissions.  For  instance,  article  18,  on  page  34, 
was  intended  to  describe  Edison's  Qaadmplez.  bnt,  by  mistake,  a  de- 
scription of  Edison's  "  ElectromotiOgraph  "  has  been  substituted,  and 
that  of  the  Quadruples  omitted.*  Descriptions  of  Gray's  harmonic 
telegraph,  Sawyer's  faC'Simile  apparatus,  and  other  devices  were 
received  too  late  for  the  printer.  As,  however,  descriptions  of  these 
and,  indeed,  most  of  the  matter  contained  in  the  first  chapter  of  the 
report,  have  already  been  published  in  the  various  journals  devoted  to 
the  subject,  the  errors  are  perhaps  more  vexatious  to  the  author  than 
important  to  his  readers. 

BoBT.  B.  Lines. 

Chicago,  April  5, 1876. 


See  Addenda. 
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ERRATA. 

Page  9,  line  1-2,  for  Tommasu,  read  Tommasi. 

Page  9,  liue  12,  read  signals  per  second. 

Page  11,  line  23,  for  Gnrlt,  read  Gnrtl. 

Page  24,  line  3,  for  minute,  read  word. 

Page  30,  line  33,  for  Li  nth,  read  Lintl. 

Page  30,  line  37,  for  Koamotu,  read  Kosmata. 

Page  32,  line  2  from  bottom,  for  attached,  read  attracted. 

Page  42,  line  28,  for  Seimens,  read  Siemens. 

Pa'ge  44,  line  21,  for  Fichner,  read  Fievern. 

Page  48,  last  line,  for  Lommering,  read  Sommering. 

Page  49,  line  31,  for  electro-,  read  magneto-. 
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CHAPTER    I. 

THE  EXHIBITION. 

ISPORTAWCTB  AND  CHARACTER  OP  THE  EXHIBITION;  INSIGNIFICANCE  OF  THE  AMERI- 
CAN EXHIBIT ;  Scope  of  this  report  ;  Modern  method  of  telegraphy  ;  Clas- 
sification; Batteries;  Supporters;  Insulators;  Conductors;  Underground 
lines;  Transmitting  and  receiving  instruments;  Jaitk's  instrument ;  Auto- 
matic methods;  Little  and  Edison's  system;  Meyer's  system;  Results  of 
trial;  Cost  ;  Simultaneous  systems  ;  Stearn's  "  duplex  ;"  Edison's  system  ; 
Bauer's  apparatus;  Printing-instruments;  Meyer's  apparatus;  D'Arlin- 
court's  apparatus;  Qerman  historical  collection. 

1.  Introduction. — The  telegraph,  in  view  of  the  peculiarly  InterDa- 
tional  character  of  its  development,  and  the  vast  and  growing  importance 
of  its  relations  to  all  affairs  of  government  and  of  social  and  commer- 
cial life,  might  well  claim  the  first  rank  at  a  world's  exhibition.  Scarcely 
thirty  years  old  in  its  practical  application,  its  processes  have  been 
multiplied  and  its  wires  extended  with  unprecedented  rapidity,  and 
to  day  there  is  hardly  a  country  on  the  map  of  the  «rorld  which  has  not 
felt  its  benefits  and  contributed  to  its  advancement.  The  great  progress 
which  it  has  made  in  the  past  few  years  lent  an  additional  interest  to 
the  exhibits  at  Vienna,  and  raised  expectations  of  their  complete- 
ness which  the  youth  of  the  art  and  the  publicity  which  has  attended 
its  every  st^p  should  have  rendered  it  easy  to  gratify.  In  fact,  the  tele- 
graphic collection  at  the  Exhibition,  although  by  no  means  complete, 
was  still  most  interesting  ^nd  instructive. 

Xot  only  were  the  leading  continental  manufacturers  represented  by 
well-selected  specimens  of  their  work,  but  many  enterprising  inventors 
appeared  on  their  own  behalf,  and  the  principal  governments,  notably 
the  Austrian,  French,  and  German,  vied  with  each  other  in  exhibiting 
the  progress  which  the  art  has  made  under  their  patronage. 

2.  America,  however,  the  home  'of  inventors  in  this  as  in  other 
^departments  of  industry,  and  the  country  which  has  furnished  to  the 
world  the  simplest,  most  practical,  and  to  this  day  the  most  widely- 
Qsed  telegraphic  instruments,  namely,  the  Morse  and  the  Hughes,  and 
which  stands,  at  least  so  far  as  methods  of  transmission  are  concerned, 
ou  an  equal  footing  with  others,  was  without  a  single  exhibit  in  this 
group. 
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Brazil,  Portugal,  Italy,  Belgiam,  Bassia,  and  even  Japan,  were  at  band 
>¥ith  their  manufactures;  but  America,  whicb  has  laid  such  clairastothe 
origin  of  this  wonderful  means  of  conveying  intelligence,  brought  for 
ward  no  material  evidence  of  their  justice. 

A  New  York  paper,  on  the  2d  of  May,  printed  three  pages  of  telegrams 
on  the  opening  of  the  Exhibition,  transmitted  over  the  cable  for  which 
both  worlds  are  indebted  to  the  energy  and  perseverance  of  an  American; 
and  the  same  paper  contained  still  another  page  of  domestic  dispatches. 
The  net  results  of  the  development  of  our  telegraphic  system  were  thns 
illustrated,  while  its  stages  and  processes  were  left  to  be  imagined.  An 
American  printing-telegraph  was  indeed  catalogued  but  not  exhibited; 
and  a  solitary  specimen  of  insalat^d  office-wire,  classed  in  the  group 
of  Metal  Industry,  a  remnant,  perhaps,  of  our  exhibit  at  Paris,  was 
the  only  article  to  show  that  the  telegraph  was  even  known  in  ]^orth 
America.  It  is  true  that  at  the  Paris  Exposition  an  almost  equally 
absolute  blank  existed  in  this  department;  but  we  had  not  then  invited 
the  world  to  visit  us  and  see  our  progress  in  the  arts  and  sciences  at 
home.  We  certainly  oftered  very  little  encouragement  to  the  teleg- 
rapher who  may  have  visited  Vienna  to  come  and  learn  of  us  at  Phila- 
delphia in  1876. 

3.  Notwithstanding  the  meagreness  of  our  exhibit  at  Paris,  however^ 
American  systems  of  telegraph  were  not  neglected  in  the  reports  made 
by  our  commissioners.  It  would  be  presumption  in  the  writer  to  follow 
the  distinguished  reporter  on  that  subject  in  his  very  full  discussion  of 
the  merits  of  the  dillerent  systems  of  telegraphs  and  the  priority  of 
their  invention.  It  will  be  quite  sufficient,  therefore,  to  glance  only  at 
such  of  the  exhibits  at  Vienna  as  have  been  previously  described, 
touching  at  greater  length  upon  those  apparatus,  whether  exhibited  or 
not,  which  have  made  their  appearance  since  the  Exposition  of  1867. 

4.  The  word  '*  telegraph,"  though  confined  in  its  etymological  signiti- 
cation  to  a  system  by  means  of  which  writing  may  be  produced  at  a  dis- 
tance, was  first  ai)plied  to  the  system  of  semaphoric  signals  in  France, 
and  has  by  usage  become  applicable  to  almost  all  means,  but  particu- 
lirly  to  electrical  appliances,  through  which  signals  are  conveyed 
between  widely-separated  points.  Such  signals  may  be  made  to  the  eye 
by  means  of  recorded  characters  or  by  agitations  of  a  magnetic  needle,  or 
Their  code  may  be  translated  by  the  sense  of  sound,  of  touch,  and,  it  is 
claimed,  even  of  smell.  The  recording  or  *'  graphic"  portion  of  Professor 
Morse's  instrument  has  in  fact  fallen  into  almost  complete  disuse  iu  Amer- 
ica ;  all  but  the  most  unpracticed  operators  reading  "  by  sound  ^  more 
readily  and  better  than  "  by  paper,"-  and  the  American  '*  telegraph  "  has 
become  really  a  "  telephone."  Just  as  writing  from  dictation  is  more 
rapid  and  accurate  than  copying  from  a  manuscript,  no  matter  how 
jAam  the  characters,  so  writing  from  the  ticking  of  a  Morse  or  Brigbt 
sounder  is  easier  than  following  with  the  eye  the  motion  of  a  paper- 
instrument,  and  dividing  the  attention  between  the  signals  and  their 
translation. 
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5.  The  object  of  all  systems  of  telegraph  is  the  communication  of 
intelligence  at  a  distance.  It  is  clear,  therefore,  that  a  classification  of 
apparatus,  based  on  a  strictly  etymological  definition  of  the  word 
'*  telegraph,''  however  aseful  in  establishing  claims  to  priority  of 
iorentiou,  is  of  no  logical  or  practical  importance  Snch  a  classification 
woald  necessarily,  however,  apply  only  to  the  different  apparatus  for 
receiving  messages.  In  their  proper  order,  the  component  parts  of  a 
telegraph  shonld  be  considered  as  (1)  the  battery,  or  motive  power;  (2) 
the  conductor;  (3)  the  transmitting,  (4)  the  receiving  apparatus;  and  (5) 
auxiliary  appliances. 

6.  Batteries  and  sources  op  electricity. — In  batteries,  there 
is  little  to  record.  The  ordinary  forms  were  shown  by  Messrs.  Siemens 
in  handsome  collections  from  their  London  and  Berlin  houses,  together 
with  a  large  number  of  magneto-electric  instruments,  or  inductors,  for 
exploding  mines,  for  railway-signals,  and  other  purposes,  a  very  power- 
ful magneto-electric  machine  of  the  "  Hefner-Alteueck  "  pattern  being 
shown  in  the  Machinery  Hall. 

In  the  collective  exhibit  of  the  French  telegraphic  administration, 
which,  contained  all  the  articles  sent  by  private  parties  except  those  of 
M.  Br^guet,  were  the  batteries  of  Leclanch6  and  Marie-Davy,  so  much 
used  in  France  and  England;  also  the  battery  of  Callaud  and  that  of 
Chateau.  Of  these,  the  Leclanch6  and  Chateau  were  represented  by 
M.  Postel. 

A  fine  collection  of  chemicals  used  in  electric  batteries  was  shown  by 
the  Messrs.  Rousseau. 

M.  Br^giiet  exhibited  an  induction-coil  with  a  polarized  armature, 
bj  depressing  which,  signals  were  sent  through  a  resistance  equal  to 
four  hundred  miles  of  line.  A  more  powerful  instrument  of  this  class 
for  the  purpose  of  exploding  mines  was  also  shown;  a  large  magnet 
coiTH)osed  of  laminae  of  steel  joined  together  in  the  ordinary  horseshoe 
shape,  and  which,  weighing  50  kilograms,  sustained  a  weight  of  500, 
was  shown  by  M.  Br6guet  as  the  invention  of  M.  Jamin.  M.  Jamin 
claims,  and  the  magnet  exhibited  seemed  to  support  his  assertion,  that 
be  has  discovered  a  means  by  which  a  magnet  of  any  required  sustain- 
ing power  may  be  produced ;  in  other  words,  that  he  has  discovered 
the  law  of  increase  and  diminution  in  the  attractive  power  of  magnets, 
and  that,  up  to  a  certain  point,  it  can  be  regulated  by  adding  to  the 
number  of  steel  laminae.  A  paper  read  by  him  at  the  meeting  of  the 
AcadSmie  des  Sciences  on  the  12th  of  May,  1873,  has  been  furnished 
by  M.  Br6guet,  but  is  too  long  for  incorporation  in  this  report.  The 
discovery,  although  important,  will  be  principally  of  use  in  the  manu- 
facture of  magneto-electric  machines,  which  are  employed  to  a  limited 
extent  only  in  the  transmission  of  signals.  The  magneto-electric 
machine  of  Gramme  was  also  on  exhibition  by  M.  Br6guet. 

In  the  historical  collection  of  Germany,  which  will  be  touched  upon 
specially,  were  also  specimens  of  magneto-electric  apparatus. 
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The  Austrian  administration  exhibited  the  Meidinger,  an  excellent 
constant  battery  which  is  used  in  Vienna  and  generally  throughout  the 
empire,  the  Daniell,  and  a  field-battery  of  the  Marie-Davy  pattern. 

Dr.  Werner  Siemens,  the  eminent  electrician  of  Berlin,  being  vice- 
president  of  the  jury  on  Group  XIV,  the  articles  exhibited  by  his  firm 
were  out  of  competition,  as  were  also  those  exhibited  by  M.  Br6gu£t, 
that  gentleman  being  a  member  of  the  same  jury. 

7.  Supports,  insulators,  and  conductors. — In  this  departmeit 
of  telegraphy,  there  is  also  but  little  improvement  since  the  latest  reporte. 
Iron  posts,  constructed  in  vertical  halves,  which  were  bolted  together, 
were  shown  both  by  the  Messrs.  Siemens  and  by  the  French  admiuistxa- 
tion.  There  were  no  specimens,  so  far  as  I  could  ascertain,  of  woodea 
poles  prepared  with  creosote  or  sulphate  of  copper,  which  are  used  to 
some  extent  on  the  continental  lines.  The  porcelain  insulators,  comnou 
on  the  continent,  were  shown  in  all  the  departments.  Siemens  also  dis- 
played his  own  pattern,  the  Yarley,  used  principally  in  England,  and 
the  Brooks  paraffine  from  Philadelphia,  which'  has  obtained  a  foothold 
in  several  foreign  countries. 

Of  simple  conductors,  there  were  very  few  specimens  in  the  telegraphic 
section,  the  great  English  manufacturers  not  being  represented.  Sie- 
mens and  a  few  other  European  firms  showed  samples  of  insulated  office- 
wire,  as  also  did  Austin  F.  Day,  of  New  York,  of  his  kerite-covered  wire 
which  has  already  been  described  by  Professor  Morse,  and  which  formed, 
as  I  have  stated,  the  only  telegraphic  exhibit  directly  from  America. 
The  place  of  American  com)>ouud  wire,  which  has  given  such  good 
results  in  the  limited  field  to  which  it  has  been  applied,  was  taken  by  a 
steel  and  copper  wire,  of  almost  exactly  similar  make,  in  the  Siemens 
English  department. 

Of  seji-cables  exhibited,  the  specimens  of  the  Messrs.  Hooper,  of  Sil- 
vertowu,  and  of  the  Indo-European  Company,  were  the  most  complete. 
There  has  been  little  or  no  change  in  their  composition  since  the  trans- 
atlantic cables  of  1865  and  1866,  which  were  honored  by  a  Grand  Diploma, 
specially  awarded  at  Paris,  an  award  granted,  however,  less  on  account 
of  their  merits  j^er  se  than  as  a  recognition  of  the  energy  and  earnest 
purpose  of  their  promoters,  and  one,  therefore,  in  which  America  may 
claim  a  proud  share.  The  immense  growth  of  submarine  telegraphy 
since  that  day  is  a  subject  on  which  much  might  be  written,  which,  in 
another  place,  would  be  appropriate.  In  the  matter  of  cable-construe, 
tion,  however,  the  only  change  of  importance  has  been  the  substitutioo 
of  the  French  cable  of  the  Bright  and  Clark  compound,  formed  of  tar 
and  pulverized  silex,  in  the  place  of  the  well-known  Chatterton  mixture. 
The  Messrs.  Siemens,  in  their  English  department,  showed  a  specimen 
of  the  new  German  cable,  which  is  now  on  its  way  to  its  landing  in  Ne^ 
Hampshire,  and  samples  of  guttapercha  in  all  stages  of  manufacture. 
The  Telegraph  Construction  and  Maintenance  Company,  the  largest 
manufacturer  of  cables,  was  conspicuous  by  its  abseuce.    A  new  forai 
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of  cable,  which  has  been  elsewhere  described,  the  invention  of  M.  Tora- 
Diasa,  wasalso  on  exhibition.  It  consists  of  a  tube  or  a  nauiber  of  tubes 
of  pare  copper,  of  from  two  to  three  millimeters  in  diameter,  insulated^and 
boand  together  in  a  cable  covered  on  the  outside  sufficiently  to  prevent 
corrosion.  These  tubes  are  to  be  filled  with  water,  and,  by  pressure  from 
the  ends,  the  column  is  to  be  moved  back  and  forth  a  distance  of  one 
millimeter,  a  drop  of  mercury  at  the  receiving  end  moving  with  it,  and 
closing  a  local  Morse  circuit.  It  is  claimed  that  a  cable  of  this  descrip- 
tion would  cost  much  less  than  the  expensively  manufactured  ones  now 
iu  U8e,  and  that  the- column  of  water  may  be  moved  back  and  forth  with 
a  pressure  of  six  hundred  grammes  at  a  rate  sufficient  to  produce  ten 
signals,  or  an  average  of  twenty  words  a  minute,  in  the  European  dot- 
auddash  code.  The  French  government  has  shown  sufficient  confidence 
in  the  invention  to  authorize  a  cable  of  this  kind  to  be  constructed  and 
laid  between  Corsica  and  the  main-land. 

8.  IJNDERaROUND  LINES. — The  system  of  underground  cables  used  in 
tbe  larger  cities  is  shown  by  the  French  administration.  It  is  stated 
by  Culley  and  by  many  other  electricians  that  in  large  towns,  especially 
manufacturing  centers,  it  is  better,  not  only  from  the  stand-point  of  the 
pablic  convenience  but  from  the  opposite  one  of  interest,  which  is  some- 
times occupied  by  those  in  control  of  the  telegraph  when  it  is  not  a 
governmental  institution,  to  use  underground  wires,  as  the  insulation  is 
mach  better,  and  no  trouble  need  be  apprehended  from  inductive  cur- 
rents, as  on  longer  lengths.  A  short  description  of  the  French  system 
may  therefore  be  not  without  interest. 

The  conductor,  formed  of  a  wire-cord  of  four  strands,  spirally  twisted,  is 
covered  with  a  sheath  of  gutta-percha  of  about  five  millimeters  in  diame- 
ter, and  surrounded  by  a  covering  of  cotton  saturated  with  wood-tar, 
and  another  not  so  saturated.  These  envelopes  of  cotton  are  dipped  in 
sulphate  of  copper  solution.  The  cables  contain  from  three  to  seven 
conducting-wires,  according  to  the  needs  of  the  service.  They  are  laid 
in  cast-iron  pipes  similar  to  those  used  for  gas, 2^  meters  in  length,  and 
of  a  size  proportioned  to  the  number  of  cables.  The  lengths  of  pipe  are 
united  by  leaden  rings';  every  50  meters  there  is  a  joint  of  larscer  diame- 
ter, which  slides  over  its  neighbors  like  a  sleeve.  At  the  moment  of 
laying  the  pipes  in  the  trench  dug  to  receive  them,  a  thread  is  passed 
through  the  pipe,  which,  at  the  adjustment  of  each  length  of  200  meters, 
introduces  a  larger  cord :  one  of  the  endsof  this  cord  is  XQMed  upon  a  winch, 
and  the  other  attached  to  a  small  iron  bar  mounted  with  '^  gudgeons,^' 
^hich  hold  the  cables  to  be  inserted.  The  cable  is  thus  drawn  through 
the  pipp,  passing  first  over  a  pulley  whose  horizontal  tangent  is  in  a  line 
with  the  pipe.  If  the  joints  are  well  made,  the  pipe  is  weather-proof, 
and  the  cable  is  sheltered  from  all  infiltrations  of  water  or  of  gas.  The 
use  of  the  larger  joints  of  pipe  above  mentioned  makes  the  repair  of  the 
cables  in  case  of  accident  an  easy  matter. 

9.  TBij^SMiTTiNG  AND  EBCEiviNa  INSTRUMENTS.— Having  rejected 
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the  classification  of  instraments  according  to  the  accident  of  their  leaving 
a  record  or  not,  the  properties  of  the  electric  current  made  ase  of  for 
the  production  of  signals  might,  perhaps,  be  taken  as  a  basis  for  divisiou, 
and  a  first  class  be  formed,  styled  the  magnetic,  and  made  to  embrace 
the  Morse,  the  Hughes,  and  all  printing-systems,  as  well  as  the 
needle- telegraphs;  while  to  the  second  class,  called  the  electrolytic,  or 
chemical,  should  be  referred  the  Bain,  the  automatic  or  fast  system, 
and  most  of  thefuc-simile  or  copying  instruments.  The  first  class  might 
again  be  subdivided  accordingly  as  the  current  is  used  to  effect  the 
movement  of  a  simple  iron  armature,  or  to  deflect  an  already  magnetized 
needle.  When,  however,  we  consider  that  in  telegraphy  similar  objects 
are  often  attained  by  widely  differing  means,  and  dissimilar  results 
produced  by  the  same  property  of  the  current,  even  this  classification 
seems  vague  and  unsatisfactory. 

A  simpler  grouping,  and  one  which  will  appeal  more  readily  to  the  nn- 
technical  sense,  would  place  in  one  category,  systems  actually  or  neces- 
Siirily  employing  a  code  for  translation  either  by  the  eye  or  ear,  mes- 
sages transmitted  by  which  would  appear  in  the  handwriting  of  au 
operator;  in  another,  those  conveying  their  messages  to  the  eye  of  the 
addressee  in  printed  characters ;  and  in  a  third,  the  few  by  which  the 
handwriting  of  the  sender  himself  is  transmitted  to  his  correspondent, 
making  the  message,  in  fact,  an  open  telegraphic  letter.  Of  the  former 
class,  the  Morse  system  appeared  at  Vienna  in  all  its  shapes  except  in 
the  one  best  known  in  this  country,  i,  d.,  the  sounder,  an  almost  exclu- 
sively American  institution. 

10.  The  ink-writer,  which  has  been  generally  substituted  in  Europe 
for  the  embossing  or  ^^pointe  secke^  register — the  Siemens  pattern 
being  generally  considered  the  best — was  the  most  common  of  all  ex. 
hibits.  The  dift'erent  houses  represented  in  the  French  department, 
especially  that  of  Digney  Fr^res,  exhibited  a  number  of  Morse  instru- 
ments. A  number  of  ^^soneries^^  or  signal-bells  for  railways,  were  also 
shown.  Messrs.  Digney  showed  an  electric  whistle,  to  be  attached  to  a 
locomotive,  and  sounded  by  a  contact  made  by  a  wire-brush  with  a 
sheet  of  brass  placed  between  the  rails.  Messrs.  Siemens  also  exhibited 
in  their  English  and  German  departments  their  old  form  of  station 
alarm-bells  and  their  new  magneto-electric  block-system,  none  of  which 
come  within  the  range  of  this  report. 

In  needle  and  alphabetical  dial  or  pointer  instruments,  there  was 
nothing  worthy  of  note,  unless  it  be  the  exhibition  of  one  in  the  Japan- 
ese department. 

A  new  instrument  of  Hefner-Alteneck,  shown  in  Mr.  Siemens's  col- 
lection in  the  German  section,  was  composed  of  a  transmittiug-apparatus 
with  forty-nine  keys  in  seven  banks  of  seven  keys  each,  properly  lettered 
and  arranged  so  as  to  produce  the  signals  of  the  Morse  code  at  a  single 
touch.  By  an  ingenious  contrivance,  each  key  displaces  a  certain  num- 
ber of  pins,  corresponding  to  the  letter  which  it  indicates,  (a  single  pin 
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prodncing  a  dot,  three  consecative  pins  a  dasb,  and  three  following 
each  other  in  the  order  of  1,  3,  5,  three  dots,  or  the  letter  S.)  These 
pins  are  on  the  periphery  of  a  drum  or  wheel,  moved  by  clock-work,  and 
being  displaced,  close  the  electric  circuit,  after  doitig  which  they  are 
automatically  returned  to  their  places.  The  receiving-apparatus  con- 
sists of  the  ordinary-  Morse  ink-writer,  the  transmitter  occupying  the 
place  of  the  key.  A  gain  in  accuracy,  over  signals  produced  by 
hand,  is  of  coarse  obtained  after  the  operator  has  become  accustomed 
to  the  use  of  the  key-board;  and  the  Morse  code  in  use  in  Europe  being 
much  longer  than  that  employed  in  this  country,  there  is  a  considerable 
increase  of  speed.  It  is  claimed  that  an  expert  operator  can  touch  three 
hundred  letters  a  minnte,  or,  at  an  average  of  six  letters  per  word,  about 
three  thousand  words  per  hour,  which  is  the  ordinary  speed  of  the 
American  '^combination"  printingiustrnment,  and  more  than  double 
that  of  the  European  Morse  operator,  and  a  large  increase  upon  that  of 
the  practised  American  operator,  and  the  European  Hughes.  It  may  be 
doubted,  however,  whether  the  arrangement  of  keys  in  banks  instead  of 
consecutively,  as  with  the  combination  instrument,  will  allow  of  such 
speed.  At  any  rate,  the  cost  of  the  transmitter  will  probably  prevent 
its  being  substituted  to  any  extent  for  the  inexpensive  Morse  key.  The 
work  produced  cannot,  of  coarse,  be  compared  in  accuracy  or  convenience 
with  that  of  the  Hughes  combination  or  other  printing-instruments. 

11.  Mr.  W.  Gurlt,  of  Berlin,  exhibited  in  the  German  department  a  tele- 
graph embracing  some  new  and  useful  points,  the  invention  of  Mr.  Jaite, 
of  that  city,  who  has  also  devised,  and  put  into  operation,  a  system  of 
"repeaters"  for  the  Hughes  printer.  A  general  view  of  the  instrument 
is  given  herewith  in  Fig.  1.  To  show  its  detailed  operation  would  require 
a  series  of  ten  or  twelve  plates  and  a  correspondingly  long  explanation. 
1  shall  endeavor  to  give,  as  briefly  as  possible,  a  general  idea  of  its 
workings,  and  for  a  more  minnte  description  refer  the  reader  to  the 
^^Annales  de  la  Tilegraphie^^  published  by  Dr.  Brix,  (Berlin,  1872,)  or  . 
to  the  Journal  tSlSgraphiqtie  for  September  and  October,  1874.  Mr. 
Jaite's  main  object  has  been  to  avoid  the  loss  of  time  caused  by  the  use 
of  the  dash  in  the  Morse  code,  as  well  as  thedifliculty  which  it  occasions 
in  repeating  or  transferring  writing  from  one  circuit  to  another.  In 
the  accomplishment  of  this  i)urpose,  which  will  appear  of  less  import- 
auce,  perhaps,  to  the  American  than  to  the  Euro])ean  telegrapher,  he 
has  availed  himself  of  appliances  which  may  be  turned  possibly  to 
good  account  in  other  directions.  In  dispensing  with  the  dash,  Mr. 
Jaite  adopts  an  alphabet,  some  letters  of  which  appear  on  the  strip 
shown.iii  the  figure,  composed  of  dots  perforated  through  the  paper  in 
two  lines,  as  in  the  iSteinheil  alphabet,  and  very  much  as  in  the  trans- 
mittiug-strips  of  the  American  automatic  system,  with  the  exception 
that  the  dots  in  each  line  are,  in  the  Jaite  instrument,  of  equal  size. 
His  system  also  differs  from  the  automatic  essQutially  in  this,  that  the 
punching  is  done  simultaneously  at  both  ends  of  the  line  by  the  action  of 
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the  current,  the  perforated  strips  being  the  record  at  the  receiving-end, 
and  onl3*  used  for  transmission,  for  the  purpose  of  repetition,  verification, 
or  in  case  two  or  more  copies  are  perforated  for  duplication  upon  other 
wires. 

The  two  keys  K  K^  transmit,  one  a  positive  and  the  other  a  negative 
current ;  the  polarized  magnets  m  m'  of  the  receiving  apparatus  are 
wound  in  opposite  directions,  so  that  a  current  which  would  add  to  the 
attractive  force  of  m  would  cause  in*  to  repel  its  armature  and  viee  versa. 
A  positive  current  being  sent  tbroiigh  tn,  we  will  say,  neutralizes  its 
attraction  and  repels  its  armature-lever,  the  other  end  of  which  releases 
a  chain  of  clock-work  moved  by  a  weight,  and  brings  into  qnick  opera- 
tion a  punch,  which  perforates  the  lower  line  of  the  strip,  forming  the 
letter  E.  The  (flow  of  the  current  ceasing,  the  magnet  re-attracts  the 
armature  and  arrests  the  clockwork.  A  touch  of  k*  acts  similarly  upon 
the  magnet  m',  whose  armature-lever  in  its  turn  sets  in  motion  a  punch 
which  perforates  the  lower  edge  of  the  strip,  making  the  letter  N,  in 
Mr.  Jaite's  code.  Pressing  the.  keys  in  succession  forms  the  letter  ;  S 
or ;  T,  according  to  which  one  is  first  touched.  The  clock-work  is  wound 
up  by  a  key,  such  as  is  used  on  the  Morse  register.  A  '^repeater" 
arrangement,  easily  understood,  is  comprised  in  the  instrument.  This 
apparatus  was  tried  between  the  Bourse  of  Berlin  and  that  of  Ham- 
burg for  several  consecutive  days  in  February,  1872,  and  gave  an  aver- 
age of  fifty-six  messages  per  hour,  to  each  of  which  the  signal  of 
acknowledgment  was  given.  The  maximum  in  any  one  hour  was  eighty- 
five  messages,  and  the  average  for  the  first  two  days  sixty-five. 

12.  The  fact  that  under  favorable  circumstances  from  twenty  thou- 
sand to  thirty  thousand  distinct  pulsations  can  be  transmitte<l  over  a 
wire  in  the  space  of  a  minute,  and  recorded  either  chemically  or  by  the 
action  of  delicate  magnets,  while  the  hand  of  an  operator  is  nnable  to  pro- 
duce by  such  contrivances  as  the  one  above  described  more  than  from 
twelve  hundred  to  twenty-four  hundred,  has  led  inventors  to  attempt  the 
utilization  of  the  highest  possible  number  of  pulsations.  Two  modes  of 
accomplishing  this  have  suggested  themselves,  the  first  of  which  involves 
tbe  preparation  of  messages  by  composition  in  the  form  of  type,  arranged 
to  produce  the  spaced  alphabet  of  Morse,  or  by  the  perforation  of  paper 
strips,  with  letters  of  the  same,  and  their  subsequent  automatic  trans- 
mission over  the  wire.  In  this  system,  but  one  instrument  is  used  at 
each  end  of  the  line,  and  worked  at  a  high  rate  of  speed.  In  the  other 
method  as  many  instruments  as  may  be  necessary  to  attain  the  capacity 
of  tbe  wire  are  attached  to  its  termini,  and  arranged  so  that  each  trans- 
mitter and  its  corresponding  receiver  shall  have  control  of  the  circuit  at 
regular  intervals;  the  intervals  being  long  enough  for  the  production  of 
one  or  more  signals,  and  occurring  frequently  enough  to  enable  the 
o[)erator  to  transmit  as  many  signals  per  minute  as  with  Ihe  ordinary 
iustruments. 

Of  the  former  class,  commonly  known  as  ^'  automatic"  iustrumentSy 
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there  was  exhibited  at  Vienna  the  Siemens  pnncbed-paper  apparatus, 
together  with  a  panching-machine,  in  the  excellent  style  of  workman- 
ship characterizing  all  manufactures  of  that  house.  These  have  been 
previously  described  and  commented  on  in  Professor  Morse's  report. 
The  Siemens  prepared-type  process  was  not  exhibited  ;  but  there  was  an 
exceedingly  crude  instrument  of  that  kind  in  the  Italian  department, 
together  with  a  pnnched-paper  instrument  of  M.  Sacco,  also  the  Schneider 
process  in  the  Hungarian  department. 

The  Wheatstone  X)unched-paper  process,  used  quite  extensii^ely  in 
England,  was  also  not  on  exhibition.  While  in  London,  however,  the 
writer  saw  the  operation  of  this  instrument,  and  was  told  that  its  maxi- 
ninm  speed  was  seventy-five  words  per  minute.  Its  operation  has  been 
often  described. 

13.  The  most  important  instrument  of  this  class  is  the  American 
automatic,  known  as  the  Little  system,  with  modifications,  of  which  a 
description  (taken  from  the  patent  specifications  of  Messrs.  Little  and 
Edison)  is  given  herewith. 

The  perforator,  being  a  purely  mechanical  contrivance  and  quite  com- 
plicated, is  not  described. 

**This  instrument  is  adapted  to  sending  pulsations  by  perforated 
paper,  or  receiving  messages  upon  chemical  piiper,  in  the  automatic 
system  of  telegraphing,  and  is  designed  more  especially  for  local  or 
branch  offices. 

"A  roller  is  made  with  two  grooves  or  drums  for  strips  of  paper;  one 
grooved  drum  is  for  the  perforated  transmitting>strip,  and  the  other  is 
for  the  chemical  receiving-strip.  Two  hinged  levers  are  provided,  each 
with  a  pressure-spring,  contact-roller,  and  guiding-brush,  and  one  has 
Ihe  transmitting  stylus  or  rollers,  the  other  the  recording  stylus  or  pen. 
One  of  these  levers  is  lilted  when  the  other  is  depressed,  and  the  circuit- 
connections  are  to  the  drum  that  is  insulated  and  to  the  frame  carrying 
tb«  levers,  so  that  whichever  lever  and  stylus  is  depressed  will  be  oper. 
ative. 

^^This  instrument  is  strong,  cheap,  and  compact. 

'^In  the  drawing.  Fig.  2  is  a  plan  of  the  instrument,  with  the  frame 
partially  in  section ;  and  Fig.  3  is  a  side-elevation,  also  partially  in 
section. 

"  The  frame  of  the  machine  is  made  hollow,  with  inclined  ends,  a  a, 
and  vertical  sides,  b  b.  Through  these  sides  b  b  are  the  insulated  center- 
screws  0,  sustaining  the  shaft  d  of  the  roller  «,  that  may  be  of  wood, 
nietal,  or  other  material,  and  contains  a  groove  to  receive  a  belt  leading 
to  a  pulley  or  other  convenient  source  of  motive  power,  such  as  a 
baod-crank,  fly-wheel,  and  treadle.  The  two  grooves  h  and  Je  form 
drams  for  the  strips  of  paper,  and  levers,  I  m,  are  made  each  with  a 
spring,  o,  to  press  the  lever  toward  the  drum  or  to  hold  up  the  same 
when  turned  back  sufficiently  for  the  spring  to  enter  the  notch  3,  each 
lever  being  attached  by  a  fulcrum-screw,  5,  to  the  standard,  6.    Upon 
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each  lever  is  a  roller,  r,  that  serves  to  press  tbe  strip  of  paper  to  the 
drum,  ami  insares  the  drawing  of  the  same  along  when  the  drum  is 
revolved.  The  lever  I  is  provided  with  a  transmitting  stylus  or  roller, 
«j  upon  a  springarm.  This  arm  is  attached  to  the  lever  by  a  nut, so  as 
to  be  adjustable.  There  may  b6  one,  two,  or  more  of  the  rollers  «.  The 
lever  m  is  provided  with  a  stjHus,  tj  for  receiving  and  recording  mes- 
sages in  connection  with  chemical  paper.  It  is  upon  tbe  end  of  a 
spring-arm  connected  to  a  clamp  that  is  bolted  adjustably  to  the  lever 
w.  Bach  lever,  I  m,  carries  a  brush  or  yielding  detainer,  u  t?,  of  any 
suitable  material,  to  straighten  the  paper  and  insure  its  proper  contact 
with  the  surface  of  the  drum.  These  brashes  or  detainers  either  act 
against  the  paper  as  it  is  upon  the  drum  in  the  groove  thereof,  or  else 
against  the  paper  while  in  a  trough  oast  in  or  attached  to  the  inclined 
ends  of  the  frame  a,  in  which  case  the  brushes  u  v  will  be  positioned 
as  shown  by  dotted  lines  in  Fig.  3.  If  the  roller  e  is  made  of  metal  the 
screw  c  should  pass  through  insulated  bearings,  so  that  one  wire  can  be 
attached  to  said  screw  o,  and  the  other  to  the  bed  a  b ;  but  if  the  drums 
^^are  insulated  from  the  shaft,  the  connection  may  be  made  through 
insulated  springs  bearing  against  the  surface  of  such  drums.  In  either 
case,  the  electric  current  will  pass  by  the  bed  a  b  through  whichever 
lever,  I  or  m,  may  be  turned  down  for  operation ;  thence  by  the  stylus 
SOT  t  to  the  drum  and  its  electric  connections  to  the  rheostat,  line-wire, 
battery,  condenser,  or  earth-connection.  The  drums  h  k  may  be  of  cast 
iron  or  other  metal,  plated,  if  desired,  with  nickel  or  other  metal  that 
can  easily  be  kept  clean.  The  drums  h  k  may  each  be  upon  a  short 
shaft,  with  a  pulley  of  nonconducting  material  between  them  for  the 
purpose  of  insulating  the  drums  from  each  other,  and  to  connect  the 
drums  to  the  pulley  upon  the  same  axial  line.  One  end  of  each  shaft 
may  p^iss  a  short  distance  into  said  pulley,  and  be  secured  so  that  the 
drums  and  pulley  will  revolve  together.  The  strip  of  paper  is  easily 
introduced  or  removed  by  raising  the  lever  and  parts  carried  by  it,  and 
the  lever  that  is  not  in  use  remains  elevated.  A  handle  may  be  pro- 
vided for  each  lever  I  w,  as  shown  at  w  by  dotted  lines.  A  clearing- 
iinger,  x^  insulated  and  entering  a  groove  in  the  drum,  is  employed  to 
insure  the  delivery  of  the  paper.  The  sides  of  the  standards  6  next  the 
paper  should  be  rounded,  or  sufficiently  distant  not  to  touch  the  paper. 
The  trough  for  the  strip  of  chemical  paper,  if  cast  with  the  end  a,  should 
be  lined  with  mica  for  the  paper  to  move  over  to  prevent  discoloration 
of  the  paper  by  contact  with  the  metal  of  the  trough. 

'^  Fig.  4  shows  the  arrangement  of  circuits  in  one  of  the  modes  devised 
by  Edison. 

**aisthe  transmitting-instrument,  in  which  the  strip  of  perforated 
paper  is  eraplojy^ed  to  make  and  break  the  circuit;  b  is  the  receiving* 
instrument  for  the  strip  of  chemical  papery  o  is  the  main  line;  dy  the 
niain  battery;  c  c,  the  ground-connections; /is  a  branch  circuit  tothe 
^rth,  in  which  induction-coils  or  magnets,  ^,  are  introduced;  k  are  the 
2  T 
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imlactioticoils  at  the  receiving-station,  employed  in  a  shunt  or  derived 
circait  to  uentmlize  the  attenuations  of  the  pulsations  in  the  main  cir- 
cuit, and  prevent  the  tailing  upon  the  chemical  paper.  They  are  con- 
tiected  together  (hrongh  the  contact-pins  2  2,  and  the^^e  are  arranged  in 
the  arc  of  a  circle,  of  which  the  fulcrum  3  of  the  switch  k  is  the  center, 
and  to  this  center  3  one  of  the  shunt- wires,  4,  connects.  By  moving  this 
switch  A;,  one  or  more  of  the  helices  is  placed  in  the  shunt-circuit,  and 
the  reactionary  effect  in  clearing  the  line  or  instrument  of  tailing  is 
thereby  increased  or  decreased,  as  required. 

^'At  the  transmitting-station,  the  shunt  circuit  5  is  provided  with  the 
resistance  or  rheostat  m,  and  the  electro-magnets  or  induction-coils  /^ 
svritch/:,  and  contact-pins  2  2,  so  that  there  may  be  more  or  less  reac- 
tionary eftect  of  the  helices  h  to  cut  off  the  tailings  upon  the  main  line, 
becaase,  when  the  circuit  is  closed  at  the  transiuittiiig-instrument  a,  a 
large  portion  of  the  battery-power  passes  through  the  shunt  5,  switch  fc, 
coils  h,  and  rheostat,  and  there  is  an  accumulation  of  energy  in  the 
helices  h,  and  as  soon  as  the  circuit  through  the  instrument  a  is  broken, 
the  magnets  h  discharge  themselves  with  more  or  less  power,  according 
to  the  number  of  said  helices  that  are  brought  into  the  circuit;  and 
this  discharge,  being  in  an  opposite  direction  to  the  current  of  the  bat- 
tery, acts  to  clear  the  line  of  any  surplus  or  static  electricity,  and  pre- 
vent tailing. 

"  It  will  be  evident  that  the  reactionary  effect  of  the  induction-coil  or 
magnets  in  the  shunt-circuit  at  the  transmitting-station  is  to  neutralize 
static  electricity,  or  to  bring  the  line  to.  a  normal  electric  condition 
instiintly,  thereby  greatly  promoting  the  rapidity  of  action. 

*' Either  the  positive  or  the  negative  of  the  transmitting  battery  may 
be  to  the  line,  and  the  other  pole  to  the  earth ;  but  the  connections  of 
the  receiving-instrument  must  be  made  accordingly.'^ 

Tiie  following  is  taken  from  an  account  of  a  test  of  the  above  instru- 
ment, at  which  the  writer  was  present  by  invitation  of  the  Automatic 
Company,  and  presents  a  fair  statement  of  its  speed  and  cost  as  com- 
pared with  the  Morse  system.  . 

"  Office  of  the  Automatic  Tblegeaph  Company, 

«*  yew  York,  January  28, 1874. 

"  The  preaident  of  the  Western  Union  Company  having  set  forth,  in  a 
published  letter  to  the  Postmaster-General,  under  date  of  December  27, 
1873,  concerning  the  automatic  or  fast  system — 

'^  1st.  That  the  automatic  system  is  slower  than  the  Morse ; 

^'2d.  That  it  requires  five  times  as  many  operators; 

"  3d.  That  consequently  it  is  more  expensive — 

^^The  Automatic  Company  determined  to  test  the  accuracy  of  these 
•statements  by  a  public  demonstration  over  their  line  of  one  wire  between 
Washington  and  New  York. 

^'  The  trial  took  place  on  the  evening  of  the  27th  instant. 
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"  By  invitation,  the  electrician  of  the  Western  Union  Company,  Mr. 
George  B.  Prescott,  was  present  in  New  York,  and  Mr.  Whitney,  man 
ager  of  the  Western  Union  Office,  Was-hington,  D.  C,  was  atthpt  end. 
In  addition,  there  were  present  in  the  New  York  office,  Hon.  Hiram 
Barney,  General  J.  H.  Wilson,  H.  G.  Pearson,  assistant  postmaster,  auil 
Mr.  Hinchman,  also  of  the  Post-Office  Department,  New  York,  J.  G. 
Smith,  general  superintendent  of  the  Franklin  Telegraph  Company,  and 
several  others ;  and,  in  the  Washington  office,  Mr.  Lines,  of  the  Post 
Office  Department,  and  Captain  Howgate,  United  States  Signal  Corps, 
and  others. 

'*  The  matter  transmitted  was  the  President's  late  message,  with  the 
Spanish  protocol  attached,  numbering  11,130  words;  it  having  beeu 
selected  in  consequence  of  the  declaration  that  its  transmission  over  eight 
wires  by  the  Western  Union  Company  on  December  2,  1873,  in  70  niiu- 
utes,  was  a  feat  unparalleled  in  telegraphy. 

"  The  work  commenced  in  Washington  at  5.39  p.  m.  Tbe  document 
was  copied  complete  in  New  York  at  6.48  p.  m.,  occupying  in  all  but  69 
minutes,  as  against  70  minutes,  the  time  consumed  by  the  Western 
Union  Company.  The  average  time  was  55^  minutes,  as  against  59 
minutes  by  the  Western  Union  Company. 

^' The  Automatic  used  but  one  wire;  the  Western  Union  Company 
used  eight. 

^^The  Automatic  used  ten  perforators,  thirteen  copyists,  and  two 
Morse  operators,  as  against  sixteen  expert  Morse  operators  by  the 
Western  Union  ;  the  average  pay  of  perforators  and  copyists  being  $40 
per  month.    All  of  which  details  are  shown  iu  the  accompanying  report. 

*'  In  the  demonstrations  made,  let  it  be  borne  in  mind  that  on  the  one 
side  the  work  was  done  by  the  ablest  experts  in  the  world,  and  a  coin 
pany  with  years  of  experience.    On  the  other  side,  except  the  Morse 
operators  necessary  to  manipulate  the  wire,  our  force  had  not  that 
experience  which  is  requisite  for  expertness." 

**  General  Office  of  the 
"Automatic  Telegraph  Company, 

66  Broadtcay,  New  York,  January  28,  1874. 

"  Hon.  Georgtb  Harrington,  President : 

"Sir:  I  respectfully  submit  the  following  report  of  the  work  done  in 
the  demonstration  made  on  Tuesday  evening,  January  27,  as  per  yonr 
instructions  of  prior  date.  The  matter  selected  for  the  purpose  was  tbe 
President's  late  message  and  the  Spanish  protocol. 

"  statement. 

*'  Matter  transmitted 11, 130  wonis. 

"  Length  of  circuit 281  miles. 

"  Conductors   used 1  wire. 
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"  Labor, 

,^    ,        V  Morse  operator 1/ 

New  York-  --</,.  ..  ,« 

i  Copying  operatives    13 

Morse  operator 1 


**  ^  Perforating  operatives 10 


Total,  25  oi>erative8. 


p.  ra.    mins. 


) 


Total  time,  69 
minutes. 


ctfT    1  •     ^         S  Perforating  commenced.  5.;i9    /    ^^, 

**  Washington  .<  ^    ^.       .   **  .^    ,      z..»-,^   ^oi 

**         )  Perforating  completed . .  6.24 J  \       ^ 

vr      ^r    1         S  Copying  commenced  . .-  5.42    /    «« 

}  Copying  completed 6.48   V 

"  Cost. 

'^Morse  operators $100  per  month. 

'*  Automatic  operatives 40  per  month. 

*»The  characters  were  perfectly  legible  and  well  defined,  and  were 
copied  with  great  facility. 

*'The  average  time  daring  which  the  perforating  operatives  were 
actaally  at  work  was  45^  minutes,  making  an  average  per  operative, 
per  minute,  of  25  words. 

^'The  av^erage  time  of  copyists  was  50  minutes,  making  an  average 
[>er  copyist,  per  minute,  of  17  words. 

"Unlike  the  Western  Union  Company,  we  had  no  large  corps  of 
operators  from  which  to  select  our  working  force,  but  were  compelled 
to  utilize  al!^  good,  bad,  and  indifferent,  which  makes  it  proper  to  call 
special  attention  to  the  above  averages  made. 

"The  whole  time  consumed  was  69  minutes,  as  against  the  published 
record  of  70  minutes  by  the  Western  Union  in  their  late  effort. 

''The  average  time  occupied  by  Automatic  was  55^  minutes. 

''The  average  time  occupied  by  Western  Union  (as  reported)  was  59 
minutes. 

"An  unfortunate  defect  in  the  paper  caused  much  delay  in  the 
transmission,  otherwise  still  less  time  would  have  been  consumed.  No 
attempt,  however,  was  made  to  attain  a  high  speed  of  transmission  on 
this  occasion,  as  that  point  had  already  been  yielded  and  incontestably 
proved  in  the  presence  of  the  Hon.  John  A.  J.  Creswell,  Postmaster- 
General,  and  numerous  other  gentlemen,  including  Senators  and  Repre- 
sentatives in  Congress,  on  the  evening  of  December  11,  1873,  when  we 
transmitted  some  12,000  words  over  our  one  wire  from  Washington  to 
New  York  in  22^  minutes. 

*^Oar  operatives  were  congregated  at  Washington  and  New  York  on 
Monday,  January  26,  and  were  tested  for  the  first  time  on  the  evening 
of  that  day.    I  call  attention  to  this,  in  anticipation  of  the  charge  that 
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the  time  which  has  elapsed  since  the  pnblishiDg  of  the  message  has  been 

improved  by  our  operatives  in  practicing  upon  it. 

'^  With  the  experience  gained  in  this  demonstration,  I  am  confident 

that  in  another  we  could  readily  dispense  with  at  least  two  perforators 

and  three  copyists,  and  yet  perform  a  like  amount  of  work. 

"  Respectfully, 

"  B.  H.  JOHNSON, 

"  General  Manager.'" 

It  would  seem  from  this  that  the  automatic  instrument  has  a  brilliant 
future  before  it,  as  its  ability  is  shown  to  handle  the  same  amount  of 
business  with  two-thirds  the  working  cost  of  the  Morse  system,  and  to 
save  a  capital  expense  of  seven  wires  in  eight.  If  the  question  were, 
whicli  of  the  two  systems  should  be  primarily  adopted,  it  would  un- 
doubtedly be  decided  in  favor  of  the  automHtic.  Again,  if  the  wires  in 
this  country  were  under  the  control  of  the  Government,  seeking  not  to 
make  a  profit  from  telegraphing,  but  to  bring  dispatches  to  the  lowest 
paying  rates,  it  could  be  used  with  the  greatest  advantage  to  provide 
for  the  increase  of  traffic  which  would  follow  from  a  reduction  of  the 
tariff.  In  point  of  fact,  however,  the  wires  are  virtually  controlled 
by  a  company  with  a  very  large  nominal  capital,  on  which  dividends 
are  demanded. 

According  to  Sir  James  Anderson,  who  has  investigated  this  subject 
thoroughly,  sudden  and  large  reductions  in  tariff  are  alwa^^s  followed 
by  a  diminution  in  net  profits.  The  wires  now  standing  are  sufficient 
for  the  ordinary  increase  of  business,  especially  with  the  use  of  the  im- 
proved Morse  instruments.  A  company  using  the  automatic  would 
make  little  headway  against  the  present  monopoly:  first,  because  the 
time  occupied  by  the  dispatch  between  the  sender  and  the  receiver, 
which  is  the  only  question  aside  from  the  price,  is  no  less  than  by  the 
Morse  system  when  the  wires  of  the  latter  are  working  well;  and,  second, 
because  to  control  business  its  lines  must  reach  all  points,  paying  or 
non-paying.  No  capital  likely  to  be  invested  can  wait  for  its  returns 
until  such  an  extension  is  completed.  It  will  be  some  time,  therefore 
before  the  benefits  to  be  derived  from  the  employment  of  the  automatic 
system  can  be  realized,  at  least  in  this  country,  unless  the  wires  are 
put  under  the  control  of  the  Government. 

14.  A  system  which  seems  to  promise  as  good  result's  as  the  auto- 
matic, if  as  successful  in  the  actual  workings  as  it  appeared  to  be  at  the 
Exhibition,  is  that  of  M.  Meyer,  an  employ^  of  the  French  Administra- 
tion des  T6l6graphes^  in  whose  collection  the  apparatus  was  shown.  It 
operates  in  the  second  of  the  methods  before  mentioned,  dividing  the 
control  of  the  circuit  between  a  number  of  instruments,  each  being 
given  an  interval  of  time  in  which  to  produce  signals.  A  description 
of  the  apparatus  on  exhibition  at  Vienna,  as  translated  from  the  ^*' Jour- 
nal tSlegraphique^^  is  given  below.  It  is  arranged  for  four  operators, 
revolves  at  the  rate  of  seventy-five  turns  per  minute,  each  of  the  four 
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trnnsmitters  being  able  to  make  one  letter  at  everj  revolution.    At  tbia 
rate,  twelve  bundretl  Aoiissious  of  the  current  are  made  use  of  |wr 
minute,  wliicb,  at  tbe  rate  of  twenty  etDissiontt  per  minute,  would  five 
sixty  words,  or  thirty-six  hundred   per  hour.    Tbe  speed  of  m!inl|»D' 
lation    could    doubtless    be    increa^d,  or    the   number    of   available 
emissions  up  to  twenty   thousand   per  miuate  coald  be  used  to  iu- 
crease  tbe  number  of  instruments.    Fig.  5  gives  a  general  view  of  tbe 
appanitus.     Upon  a  tnble  about  ten  feet  in  length  are  placed  four 
small  key-boards,  a,  a',  a",  a'",  each  having  its  baud  of  paper,  p,  p',  p", 
p'",  and   their  receivers,  r,  r',   r",  r"'.    The   printing-apparatys  is  a 
quarter  spiral,  which  rubs  agaiust  an  Ink-roller.     A  single  piece  of  clock- 
work, moved  by  a  weight  and  regulated   by  a  conical  pendulum  witli 
fixed  suspension,  moves  the  receivers  with  tbe  aid  of  the  two  asial  rod», 
G,  G',  and  E,  E'.    Tbe  first  turns  the  helices  and  tbe  second  unrolls  the 
paper.    Tbe  keyboards  as  well  as  the  receivers  are  connected  elei- 
trically  on  one  side  with  the  ground  and  on  the  other  with  the  line- 
wire  by  means  of  tbe  distributor  K,  (Fig.  C.)    A  single  battery  suffices 
for  all  tbe  transmissions.    Tbe  distributor 
K  is  the  characteristic  portion  of  the  mul- 
tiple telegraph.    It  is  that  which  in  four 
equal  intervals  of  time  directs  the  current 
from  the  battery  successively  tonard  each 
of  the  four  receivers  of  the  transmittini;- 
station,  and  thence  to  the  receiwrs  at  tlif 
receiving  end;  for  each  dispatch  is  wiilteii 
at  the  same  time  at  both  ends  (f  the  liuf . 
O  O'  is  a  disk  of  metal  fixed  ant^insulated. 
It  is  divided  into  forty-eight  parts,  twelve 
for  each   quarter-circle,  of   which  eight, 
grouped  two  by  two,  areconnicted  by  a 
cable  of  eight  insulated  wires  tc  tbe  eight 
keys  of  the  keyboard.   The  ottur  four  are 
connected   permanently  with   the   ground.    There  are  theitfore   four 
cables  of  eight  wires  each  connecting  the  four  key -boards  to  tbe  dis- 
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tributor.    Tbe  groups,  or  double  divisious,  thus  number  sixten,  sepa- 
rated  by  spaces,  four  for  each  quarter-circle.    The  first  bat  of  the 
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group,  ^  of  a  revolutioii,  gives  a  brief  contact;  tlie  entire  group,  a  con 
liict  twice  as  long.  A  metal  spring,  u,  mounted  on  the  arbor  G  G', 
traverses  tbe''circumference  of  tbe  disk  and  places  tbe  four  key-boards 
aud  receirers  successively  in  connection  with  the  line,  so  that  every 
current  emitted  or  received  through  the  passage  of  the  piece  of  metal 
u  over  one  of  the  quarters  of  the  circle  passes  through  the  receiver  which 
corresponds  to  it  Ench  employ<i  has  thus  the  line  ut  his  disposition 
during  a  quarter  revolution.  A  section  of  the  mnuipulator  is  shown  at 
Fig.  7.  Oil  pushing  down  the  black  key,  the  cnrrent  passes  into  the 
lirst  section  of  the  group,  while  pressing  the  wbite  key  sends  it  into 
both  sections  of  the  group.  The  first  touch,  therefore,  gives  a  short 
emission  of  tbe cnrrent,  or  a  dot;  the  second,  a  longer  emission, or  a  dash. 
The  alphabet  thus  composed,  which  is  given  below,  somewhat  resembles 
llie  Morse  code. 

To  transmit  a  letter,  ns  many  keys,  white  or  black,  are  touched  us 
tlie  letter  contains  dots  and  dashes,  care  being  had  to  commence  inva- 
riably at  the  left  of  the  keyboard  to  produce  letters,  and  at  the  right 
to  produce  figures,  and  to  hold  tbe  key  down  during  the  entire  revolu- 
tion of  the  disk.  A  signal  gives  notice  vheu  tbe  letter  is  completed. 
Fur  this  purpose,  there  is  an  eccentric  on  tbe  axial  rod  G  G*  in  front  of 
tjaeh  of  tbe  four  key-boards,  whose  function  is  to  raise,  after  each  letter, 
■A  small  hammer,  which  falling  back  by  its  own  weight  produces  aslight 
noise,  and  '* beats  the  time"  for  the  opemtor.  Tbe  eye  need  not,  there- 
fore, be  fixed  upon  tbe  key-board.     Fig.8  represeuts  the  receiver,  which 
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lias  for  printing  a  spiral,  h,  of  one-quarter  circumference,  the  appn- 
r»tas  being  for  four  transmissions.  The  spiral  of  the  receiver,  and  the 
frotteur,  or  rubber,  on  the  distributing  disk,  revolve  in  the  same  time, 
the  latter  pausing  over  the  first  quarter  of  the  circle  while  the  drst  spi- 
ral passes  over  the  paper  strip,  aud  so  on  with  the  others.  An  inking- 
roller  presses  against  each  of  the  helices.  Under  them  are  coutiuually 
uiirolUng,  at  tbe  rate  of  about  four  millimeters  per  revolution,  four  end- 
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less  bands  of  paper,  each  passing  over  and  adhering  closely  to  the  snr- 
face  of  a  frame  carried  b^'  a  lever  attached  to  an  electro-maguet.  The 
band  of  paper  foUows  the  oscillations  of  the  lever,  whose  (flay  is  limited 
to  one-tenth  of  a  uiilliineter.  The  letters  are  printed  fmm  left  to  right, 
following  each  other  in  a  transverse  order.  This  arrangement  of  the 
letters  avoids  all  confusion,  or  ^'running  together,"  and  reduces  consid- 
erably the  length  of  paper  necessary.  Words  are  separated  from  each 
other  by  passing  one  or  two  tarns  of  the  roller  without  printing.  Tbe 
lever  oscillating  beneath  the  paper  carries  on  its  farther  end  a  small 
electro-magnet,  whose  bar  serves  as  an  armature  to  an  artificial  magnet. 
The  current  produces  repulsion  of  the  armature,  and  therefore  succes- 
sive  oscillations  of  the  lever.  The  band  of  paper  follows  the.se  oscilla- 
tions, and,  striking  against  the  spiral,  receives  ink-impressions  from  it, 
equal  in  length  to  the  length  of  the  transmission. 

The  multiple  instrument  requires,  as  will  be  readil^"^  seen,  syuchro- 
nisin  between  the  apparatus  at  each  end.  To  accomplish  this,  a  conic 
pendulum  of  fixed  suspension,  a  heavy  ball  attached  to  an  elastic  cord, 
controls  the  movements  of  the  clock-work.  This  regulation  alone  would 
be  insufficient,  although  from  one  revolution  to  another  there  is  scarce- 
ly a  loss  of  a  thousandth  of  a  second ;  a  system  of  correction  is  therefore 
made  use  of  to  compensate  these  variations  by  meaus  of  raising  or  low- 
ering the  ball  of  the  pendulum  through  the  action  of  the  current. 

At  each  turn  of  the  helix,  a  current  is  emitted,  by  the  effect  of  which 
the  revolution  of  the  receiver  is  accelerated  or  retarded.  The  ball  of 
the  pendulum,  which  slides  with  little  friction  on  the  rod,  is  suspended 
by  a  double  spiral  spring  of  determined  elasticity,  in  order  to  render 
as  easy  as  possible  the  vertical  displacement  of  the  ball.  One  end  of  a 
cord  is  attached  to  the  ball,  and  the  other  end  to  a  winch.  As  this 
winch  turns  in  one  direction  or  another,  the  cord  winds  or  unwinds,  and 
the  pendulum- ball  rises  or  falls,  and  the  speed  of  the  receiver  is  increased 
or  diminished.  The  arbor  which  carries  the  winch  has  a  disk  at  its 
lower  end,  subject  to  the  attraction  of  an  electro- magnet.  Two  cams, 
fixed  upon  two  wheels  turning  in  opposite  directions,  act  alternately 
upon  the  disk  at  each  revolution,  the  one  pushing  it  up  and  the  other 
down. 

By  the  aid  of  this  doable  effect,  the  synchronism  of  the  two  instru- 
ments is  maintained  indefinitely.  To  establish  synchronism  at  the  start, 
the  two  pendulums  being  brought  to  the  same  position,  the  sending- 
instrument  being  turned  at  hazard  sends  to  the  corresponding  receiver, 
at  each  turn,  a  correcting  current,  which  is  printed  in  the  shape  of  a  dash 
upon  the  paper.  This  dash  is  brought  by  a  slight  acceleration  within 
the  sphere  of  the  correcting  current.    The  equilibrium  is  established 

and  the  system  of  correction  maintains  it.* 

■'         '  «       ..  —  — 

*•  The  explanation  given  of  the  method  by  which  synchronism  is  maintaine^l  is  not 
sufficiently  clear  in  the  absence  of  diagrams  io  illnstrate  it.  The  system  is,  however, 
quite  successful  in  practice. 
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It  w  thus  seen  that,  the  two  instruments  revolving  synchronously,  the 
two  "  fcotteurs"  describe  upon  their  respective  distributors  equal  an<l 
identical  circles.  The  current  passing  through  the  wire  while  the  frot- 
teur  passes  the  first  quarter  circle  operates  the  first  recoiver  and  so  on . 
Each  operator  has,  therefore,  the  line  at  his  exclusive  disposal  as  well 
for  reception  as  for  transmission  during  the  quarter  turn.  It  is  during 
this  time  that  he  transmits  or  receives  his  letter,  one  at  each  quarter 
revolution.  He  is  ''cut  off"  from  the  wire  for  the  rest  of  the  revolution, 
and  cannot  interfere  with  his  neighbors.  After  each  emission  of  the 
current,  the  line  is  put  to  earth  by  one  of  the  sixteen  divisions  of  the  dis- 
tributor, and  discharged  from  the  circuit.  AH  the  transmissions  can  be 
made  at  will  in  the  same  or  part  in  one  and  the  rest  in  the  opposite 
direction. 

15.  The  above-described  instrument  has  been  used  between  Paris  and 
Lyons  every  day  with  the  followinrj  results : 

Maximum,  per  operator,  28  messages  per  hour. 

Average,  per  operator,  23  messages  per  hour. 

Maximum,  per  line,  110  messages  per  hour. 

Average,  per  line,  92,  or  600  messages  in  seven  hours. 

This  is  said  to  be  double  the  capacity  of  the  Hughes  and  four  times 
that  of  the  Morse  instrument.  Increasing  the  number  of  ke^'^-boards 
and  receivers  would,  of  course,  increase  the  capacity  of  the  apparatus 
iu  equal  ratio.  Like  all  instruments  requiring  synchronism,  the  wire 
must  be  in  the  best  possible  order  to  permit  its  use. 

The  cost  of  the  apparatus  is  estimated  at  as  many  times  that  of  the 
Morse  as  there  are  transmitters. 

For  this  apparatus,  and  for  his  autographic  instrument,  M.  Meyer 
received  a  Diploma  of  Honor  (the  highest  prize)  from  the  jury.  It  is 
said  that  the  principle  of  the  spiral  used  in  both  instruments  has  been 
l>efore  applied,  but  not,  it  is  believed,  to  telegraphic  apparatus. 

A  ^'multiple"  printing-instrument  has  been  patented  iu  this  conn, 
try  by  Mr.  Merritt  Gaily,  whose  printing-instrument  was  recorded 
in  the  American  catalogue,  but,  as  before  stated,  was  not  exhibited. 
The  writer  had  the  pleasure  of  making  a  hasty  inspection  of  it  last  sum- 
mer in  Rochester  in  company  with  the  inventor.  It  is  bold  and  orig- 
inal  in  conception;  the  design  being  to  allow  not  only  terminal  but  also 
way  offices  to  correspond  with  each  other  in  the  intervals,  and  to 
print  the  letters  in  Koman  characters,  and  considerable  ingenuity  is 
displayed  in  its  elaboration.  The  crudity  of  its  construction,  however, 
ami  the  apparently  insuffi(;ient  means  of  procuring  synchronism,  render 
it«  success  in  its  present  state  doubtful. 

IG.  On  fin  (entirely  different  principle  from  that  of  either  the  "auto- 
matic" so-styled  or  the  "multiple"  apparatus  are  based  what  are  called 
the  simultaneous  double-transmission  systems.  They  do  not  seek  to 
utilize  the  large  number  of  pulsations,  or  emissions,  into  which  a  single 
current  is  capable  of  being  broken  up,  but,  by  varying  the  strength  of 
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the  carrent,  to  produce  different  effects  upon  different  instruments;  all 
of  whicli  are  at  the  name  time  connected  to  the  wire. 

In  1855,  Dr.  Stark,  of  Vienna,  devised  a  method  of  arranging  circuits 
with  two  batteries  of  iinequnl  power  at  the  transmitting  end,  brou<?lit 
into  circuit  by  separate  Morse  keys;  the  circuit  passing  at  .the  receiving 
end  through  two  relay-magnets,  of  which  the  one  nearest  the  line  should 
have  its  armature  adjusted  with  a  strong  spring,  and  the  other  with  a 
weaker  one. 

The  current  of  the  weaker  battery  when  launched  a)one  npon  the 
wire  passed  through  the  coils  of  the  first  magnet  without  being  able  to 
overcome  the  force  of  the  spring,  and  affected  only  the  second  relay. 
The  current  of  the  stronger  battery  was  snfiicient  to  overcome  the 
spring  of  the  first  relay,  and  caused  its  armature  to  be  attracted.  This 
armature  closed  the  circuit  of  a  local  battery,  whose  carrent,  passing 
through  an  a<ljustable  resistance  around  an  outer  coil  on  the  second 
relay  in  a  direction  opposite  to  that  of  the  line-current,  was  just  suffi- 
cient to  neutralize  the  effect  of  the  latter  upon  it.  The  closing  of  the 
second  key  would  now  bring  into  the  circuit  the  current  from  the 
smaller  battery,  which,  added  to  the  current  from  the  larger  one,  would 
overcome  the  opposite  local  current,  and  again  work  the  more  weakly- 
adjusted  relay.  In  this  manner,  the  current  from  each  battery,  whether 
put  in  motion  at  the  same  time  as  that  from  the  other  or  not,  would 
only  affect  its  proper  receiving-magnet.  Similar  devices  were  proposed 
about  the  same  time  by  Kramer,  of  Berlin,  and  later  by  Schroeder. 

Previous  to  this,  and  as  far  back  as  1849,  Messrs.  Siemens  and 
Halske  had  conceived  the  idea  of  simultaneous  transmission  in  oppo- 
site directions  upon  the  same  wire,  and  bad  patented  an  arraugemetit 
in  England  to  accomplish  that  purpose.  Five  years  later,  Mr.  Frischen 
placed  in  the  line  between  Gottingen  and  Hanover  a  similar  apparatus. 
The  manner  of  accomplishing  this  object  being  essentially  the  same  in 
both  instruments,  the  interests  of  Mr.  Frischen  and  Messrs.  Siemen  and 
Halske  were  consolidated.  The  latter  soon  brought  out  another  method. 
Still  another  was  proposed  by  Dr;  Ginth,  of  Vienna ;  and  one  year  later 
Edlund  made  experiments  in  the  same  direction  in  Sweden,  and  Boesche^ 
of  Leyden,  in  Germany.  These  were  followed  by  Bruce  and  Winter  in 
England  ;Vaes,  whose  instruments  were  used  on  the  lines  in  Holland ; 
and  most  recently  by  Stearns,  of  Boston,  Kosmota,  of  Pesth,  in  Hungary, 
and  Vianisi,  of  Florence,  in  Italy.  All  of  these  systems  were  based  on  a 
fundamental  idea,  although  the  modes  of  realization  were  different,  and 
that  idea,  which  is  the  same  as  that  embodied  in  the  apparatus  of 
Stark  abo\  e  described,  was  the  affecting  of  various  receiving-apparatus 
by  currents  of  different  power.  (An  inspector  of  telegraphs  in  the 
Netherlands  has,  it  is  true,  conceived  the  idea  of  producing  effects  by 
the  transmission  of  frictional  currents  over  a  wire  without  interferinj: 
with  the  galvanic  currents  already  circulating  on  it,  but  thus  far  the 
device  has  been  without  practical  result.)    The  only  instrument  of  thi^ 
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clas8  exhibited  at  Vieona  was  that  of  Kosmota,  (einployinp^  a  rheostat 
of  citric  acid,)  of  which  two  were  iu  use  in  Hangary  in  1872. 

17.  The  most  successful  of  these  systems  in  its  practical  application 
is,  as  asnal,  the  American  ;  the  apparatus  of  Mr.  Stearnn,  of  Boston, 
having  come  into  very  general  use  both  In  this  country  and  in  Great 
Britain.    A  description  of  one  of  the  modes  by  which  Mr.  Stearns  has 


^'»' 


I^IBIIARJ 


'■^r- 


^ 1  •    -"  • 


AMrTlv 

Fig.  9. — StearD^s  duplex  telegraph. 


brought  about  this  most  desirable  result  is  given  herewith,  as  taken 
from  the  specifications  in  the  Patent-Office ;  Fig.  *d  representing  the 
"  difterentiaP  relay,  which  is  most  used  in  practice. 


Fig.  10.— Stearn^s  duplex  telegraph. 

"Fig.  9  is  a  diagram  showing  the  combination  of  a  condenser  with  one 
form  of  double-transmitting  apparatus,  and  Fig.  10  a  diagram  showing 
the  combination  of  a  condenser  with  another  form  of  the  same. 
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^<As  tbe  apparatus  at  each  terminal  station  is  similar,  the  diagram 
represents  the  apparatus  at  one  station  only,  A  being  the  receiving- 
instrument  or  Telay;  K,  the  key;  R,  the  main  resistance;  M  B,  the 
main  battery ;  and  Ct  the  (tondenser. 

**  The  conditions  necessary  f()r  success  in  apparatus  for  the  doable 
transmission  of  signals  are,  first,  having  each  relay  at  either  station 
always  in  the  circuit  on  the  line ;  second,  preventing  the  transmission 
of  currents  from  either  station  from  affecting  the  relay  at  that  station  ; 
and,  third,  maintaining  the  resistance  of  the  line  always  the  same. 

"These conditions  are  fulfilled  in  the  apparatus  represented  in  the 
diagrams  in  the  following  manner: 

"  In  the  apparatus  represented  in  Fig.  10  of  the  drawing,  and  before 
referred  to,  the  relay  or  receiving-instrument  A  consists  of  two  electro 
mngnets  m  m^  o|)posed  to  each  other,  and  having  an  armature  eominou 
to  both.  When  the  circuit  is  closed,  the  current  passes  from  the 
main  battery  M  B  to  the  key  d ;  thence  through  back  stop  p  to  point  o, 
where  it  divides,  one  portion  passing  through  the  electro-magnet  m  ot 
'the  relay  or  receiving-instrument  to  the  line,  the  other  portion  throu<;h 
the  electro-magnet  m'  of  the  relay  or  receiving-instrument  to  a  rheostat, 
or  resistance  coil,  B,  having  the  same  or  nearly  the  same  resistance  as 
the  line,  and  thence  to  the  earths  The  electro-magnets  m  m'  being  thus 
simultaneously  excited  by  currents  of  the  same  strength,  and  beinj; 
opposed,  neutralize  each  othei''s  effect  upon  the  armature  common  to 
both,  so  that  it  does  not  move,  and  consequently  no  indication  is  given 
that  a  current  is  transmitted  from  the  station;  but  when  a.  current  is 
transmitted  from  the  distant  station  it  passes  through  the  magnet  m 
only  of  the  relay  or  receiving-instrument  at  the  home  station,  and  thence 
to  the  earth,  but  not  through  the  magnet  m'  of  the  relay,  on  accoant  ot 
the  resistance-coil  between  the  relay  and  the  earth,  and  consequeutly 
the  equilibrium  between  the  magnetic  forces  of  the  two  magnets  m  m 
is  disturbed,  and  the  armature  is  attracted  by  the  stronger  magnet. 

"It  is  thus  seen  that  the  relay  or  receiving-instrument  at  the  home 
station  responds  only  to  the  currents  transmitted  from  the  distant  sta- 
tion, and  not  the  currents  transmitted  from  the  station  where  it  is 
situated  ;  and  consequently  the  two  stations  are  enabled  to  send  simul 
taneously,  the  respective  relays  at  each  station,  though  always  in  tbe 
circuit,  responding  only  to  the  currents  from  the  other  station. 

'*  In  operating  this  apparatus,  it  is  preferred  to  use,  insie^td  of  the 
ordinary  finger  key,  a  key  which  is  operated  by  an  electro-uiaguet 
excited  by  a  local  battery,  and  controlled  by  an  ordinary  finger-key,  as 
shown  in  Fig.  10,  in  which  K  is  the  finger-key ;  L  B,  the  local  battery : 
pj,  the  electro-magnet;  ^,  the  armature-lever;  e,  a  lever  connected  to 
the  relay  at  o,  and  having  two  contact  screws,  through  which  connec- 
tions are  made,  one  with  the  line,  the  other  with  the  earth.  On  depress- 
ing the  key  K,  the  lever  d  is  attached,  and  the  current  passes  from  tbe 
main  battery  M  B  through  dp  e  to  o^  where  it  divides,  one  portion  pass- 
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ing  tbroufcb  m  to  line,  the  other  throagh  m'  and  B  to  earth.  When  the 
key  K  is  opened,  the  levef  d  is  released,  and  the  line  connected  to  earth 
tbrongh  back-contact  and  wire  n. 

*'  It  is  obviously  a  matter  of  great  importance  that  the  resistance  pre- 
sented by  the  apparatus  at  one  station  to  the  corrent  from  the  opposite 
or  remote  station  should  always  be  perfectly  uniform,  irrespective  of  the 
position  of  the  circuit-breaker.  To  effect  this,  it  is  necessary  that  the 
resistance  between  the  lever  a.and  the  earth  by  way  of  ep  should  be 
equal  to  that  by  way  ot  b  d  M.  B,  -A  small  resistance,  which  is  made 
equal  to  the  internal  resistance  of  the  battery  M  B,  is  therefore  inter- 
posed between  the  anvil  p  and  the  earth,  as  represented  in  the  patents 
referred  to. 

"  It  is  a  well-known  phenomenon  in  the  operation  of  the  electric  tele- 
graph that  a  submarine  subterranean,  or  long  land-line  wire,  when  well 
insulated,  acquires,  when  connected  with  a  battery,  what  is  known  as 
the  ''  static  charge,"  and  that  when  the  wire  is  disconnected  with  the 
battery  and  put  to  earth,  the  discharge  of  this  accumulated  electricity 
gives  rise  to  a  return  current  in  an  opposite  direction  to  the  current  from 
the  batt^y.  This  current  is  found  upon  the  lines  referred  to  a  serious 
obstacle  to  the  successful  operation  of  a  double-transmitting  apparatus; 
for  when  the  battery  at  the  sending  station  is  disconnected  and  the  line 
pot  to  earth,  the  relay  or  other  receiving-instrument  at  that  station, 
which,  as  has  been  before  explained,  should  be  perfectly  quiet,  is  affected 
by  the  return  current,  which  passes  through  the  opposing  magnets  or 
coils  of  the  relay,  and  disturbs  the  balance  of  the  magnetic  forces,  there- 
fore producing  a  momentary  attraction  of  the  armature,  and  a  conse- 
quent confusion  of  the  signals.  To  obviate  this  difiQculty,  there  is  com- 
bined with  the  branch  or  compensating  circuit  piissing  through  one  of  the 
coils,  or  one  of  the  magnets  of  the  relay  or  other  receiving-instrument 
to  the  resistance,  and  thence  to  the  eairth,  a  condenser  of  any  of  the 
well-known  forms  in  use,  which  receives  a  static  charge  at  the  same 
time  as  the  line,  when  the  latter  is  connected  to  the  battery,  and  when 
the  line  is  disconnected  sends  a  retuni  current,  which  neutralizes  the 
effect  of  that  coming  from  the  line,  and  thus  prevents  the  relay  from 
being  affected.  The  condenser  is  shown  at  C,  as  in  Fig.  9  and  Fig.  10. 
It  may  be  made  of  alternate  strips  or  plates  of  tin-foil  and  some  insulat- 
ing material." 

The  main  portion  of  Mr.  Stearns'  device  is  the  application  of  the  con- 
denser, which,  it  will  be  remarked,  is  substantially  different  from  that 
used  to  avoid  the  return  current  in  the  automatic  system,  and  which  it 
was  claimed  was  used  by  Dr.  Werner  Siemens  for  a  similar  purpose 
upon  the  Ked  Sea  cable. 

Its  use  upon  short  lines  is,  moreover,  unnecessary.    In  interesting 
reviews  of   this  subject  by  Dr.   Edward  Zetzche,   eminent  German 
authority,  and  Mr.  Louis  Schwendlar,  superintendent  of  Indian  tele- 
graphs, {Journal  tilegraphiquej  1874  and  1875,)  reasons  are  assigned 
3t 
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for  the  neglect  of  the  duplex  or  simultaneoas  telegraph  which  \ra> 
manifedted  until  the  energy  of  Mr.  Stearns  brought  it  to  the  trout. 
Among  these  are  complexity  of  character  as  compared  with  the  ordinary 
Morse,  the  bad  construction  of  telegraph-lines  which  formerly  prevaiM, 
and  which  rendered  its  use  more  difficult  than  at  present;  and  the  fact 
that  until  recently  the  wires  hare  not  been  crowded  with  messages, 
except  in  case  of  interruption  by  bad  weather,  or.  if  so,  that  surplus  has 
generally  accumulated  at  one  end  of  a  circuit,  and  not  at  both.  The 
position  of  Mr.  Stearns  as  president  of  a  telegraph  company,  it  is  su^: 
gested,  enabled  him  to  bring  it  into  successful  operation  much  sooner 
than  he  could  have  done  in  another  capacity;  and  as  a  strong  ilUistratioa 
of  the  difficulties  which  attend  inventors,  the  fact  is  to  be  mentioni\i 
that  for  some  years  after  the  instrument  had  been  working  satisfactorily 
upon  his  lines,  the  idea  of  its  utility  or  even  practicability  was  derided 
in  the  official  reports  of  the  company,  which  has  since  purchased  the* 
patent,  and  values  it,  as  stated  by  its  officers,  at  a  million  of  dollars. 

Be  this  as  it  may,  Mr.  Stearns  is  entitled  to  great  credit  for  the 
general  introduction  of  his  system.  In  common  with  all  duplex  t^K- 
graphs,  it  has  the  disadvantage  of  requiring  a  close  adjustment  of  resist- 
ances and  of  electromotor  forces,  of  being  deranged  in  its  working,  aui! 
rendered  practically  useless  during  electrical  disturbances  upon  th*^ 
wires,  and  also  of  not  permitting  the  receiving  operator  to  "break,*^  or 
interrupt,  the  sender,  in  case  he  does  not  understand  a  signal.  This 
can,  however,  be  done  by  the  sender  at  the  same  station,  ^nd  the  only 
serious  embarrassment  would  occur  in  the  continuous  transmission  of 
messages  requiring  to  be  repeated,  or  those,  such  as  international  nies 
siges  in  Europe,  to  which  the  acknowledging  signal  "OK,''  or  its 
European  equivalent,  is  required  to  be  given.  !N'otwithstanding  these 
objections,  the  use  of  the  duplex  is  undoubtedly  destined  to  be  greatly 
extended. 

18.  In  Sabine,  ''Electric  Telegraph,''  from  which  the  account  befort^ 
given  of  Dr.  Stark's  arrangement  for  double  transmission  in  the  same 
direction  is  taken,  it  is  stated  that  it  had  been  combined  with  double 
transmission  in  opposite  directions,  so  as  to  permit  of  four  message.s 
being  sent  simultaneously  on  one  wire.  Dr.  Zetzche  also  states  that 
Kramer,  of  Berlin,  made  experiments  with  a  view  to  combining  the  t^o 
systems. 

The  most  successful  invention  in  this  direction  is  that  of  Mr.  T.  A. 
Edison,  of  Newark,  N.  J.,  to  whom  telegraphy  is  indebted  for  many 
novel  and  valuable  ideas,  especially  in  connection  with  the  automatic 
system.  A  description  of  this  apparatus,  now  in  operation  on  the  line^ 
of  the  Western  Union  Company,  is  given  herewith. 

The  " electro-motorgraph  "  of  Mr.  Edison,  Figs.  11  and  12,  wasexhibiltxl 
before  the  Society  of  Telegraph  Engineers,  and  before  the  Royal  Society, 
where  it  attracted  great  attention. 

The  inventor  states  that  he  has  a  machine  in  operation  in  his  labora- 
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tor,v,  ii[)o&  tbe  prioctple  aliowa  in  Fig.  11,  with  which  he  has  sactteeded 
in  repeatiug  automatiu  signals  from  one  circuit  into  another,  at  the  late 
of  one  thoiisaud  two  hnudred  wonlnper  minute,  an  averase  of  six  thou- 
B:(utl  letters,  or  twenty-four  thousand  wares  per  minute,  cumpoiling 
tlie  Itiver  A  to  move  backward  and  fortvard  from  the  point  ou  the  left 
tt>  tlie  point  D  on  the  right  four  hundred  times  per  secoud. 


Fig.  U.— Electro- motorgrn ph. 

In  Fi^.  11,  A  is  a  lever  pivoted  upon  a  aiiirersal  joint,  C,  and  is  pro- 
Tilled  at  its  extreme  end  with  a  sorew,  F,  tippeil  with  platin:i,  resting 
upon  a  strip  of  moistened  paper,  which  is  carried  fonvard  (in  the  direc- 
liuu  shown  by  the  arrow)  by  the  drum  G-,  This  drum,  G,  is  continuous- 
ly rotated  by  a  clock-work,  (uot  shown.) 

The  spring  S  is  used  for  the  purpose  of  creating  a  pressure  of  the 
pniiit  F  on  'the  moistened  paper.  The  spring  R  is  to  draw  the  lever 
to  the  left  aTid  against  the  point  X. 

L  is  a  main  battery,  K  a  key. 

The  zinc  pole  of  the  battery  is  connected  to  the  point  F,  while  tbe 
cnrbnn  pole  is  connected  to  the  metallic  drum  G,  through  the,  key  K. 
^'he[i  K  is  closed,  the  chemicals  with  which  the  paper  is  saturated  are 
(ifco  in  posed  by  the  passage  of  the  current  through  the  paper,  and  tbe 
levHr  rests  against  the  point  X,  closing  the  local  circuit  containing  the 
sounder  A  X,  and  local  battery  L  B,  (this  may  be  a  main  circuit  with  a 
clicmical  recnnling-instrument  at  other  end.)  If  the  key  K  is  opened, 
tlie  normal  friction  of  the  platina  point  F  upon  the  paper  is  so  great 
that  the  spring  B  is  insufficient  to  keep  it  against  the  point  X,  and  it 
is  carried  forward  by  the  rotation  of  the  drum  tiO  the  point  D,  where  it 
remains  until  the  key  K  is  again  closed ;  then  the  friction  by  the  pas- 
Bn;;e  of  tbe  current  is  reduced  to  mere  nothing,  and  the  spring  li  easily 
palls  it  against  X,  where  it  remnins  as  long  as  the  current  is  allowed  to 
]rMi,  As  will  be  seen  from  this  brief  description,  the  lever  is  moved 
backward  and  forward  by  a  diS'erence  in  frictions  brought  about  by  the 
<l<^com position  of  the  chemicals  on  tbe  passage  of  the  current.  Mr. 
l^<lison  uses  a  solution  of  chloride  of  sodium  and  pyrogallic  acid. 

Why  tbe  paper  becomes  extremely  "slippery"  on  the  passage  of  tbe 
current  be  is  unable  to  state.     With  the  instrument  he  now  has  he  can 


36  TIENHA   INTE&ITA.TIONA.L   EXHIBITION,   18T& 

wnrk  it  as  a  relay  and  receive  from  Wa?liiDj;toa  with  only  two  cells  of 
tilt!  raniu  battery.    It  is  extremely  delicate. 

Unlike  a  magnet,  no  secondary  currents  are  Bet  up,  apon  opening  and 
closing,  to  delay  the  movements  of  the  lever,  as  with  an  electro-magnei: 
neither  has  it  cores  like  a  magnet  to  consume  more  time,  iu  chargiug 
and  discUargiug,  but  moves  with  a  maximum  effect  instantly. 

The  plan  shown  in  Fig.  13  is  what  the  inventor  calls  a  polarized  motor- 
graph. 


Fig.  13.— Polarized  motorgraph. 

The  key  K  alternately  connects  the  batteries  A  and  B  to  the  lever  of 
the  motorgraph,  one  sending  a  positive  current,  the  other  a  negative 
cnirent  The  current  say  from  the  battery  A,  passes  to  the  point  X. 
thence  through  the  paper  to  the  point  O,  op  through  Q  back  to  the  other 
end  of  the  battery  A.  Thns  hydrogen  is  generated  on  the  point  F,  which 
becomes  slippery,  while  oxygen  isgeneratedon  tbe  point  G,  which  retains 
its  normal  friction,  hence  the  puiut  G  is  carried  to  the  right  by  tbe  rota-: 
tion  of  the  drum.  If  the  direction  of  the  current  be  reversed  by  pnl-j 
ting  on  the  battery  B,  hydrogen  is  generated  on  the  point  6.  which 
becomes  slippery,  and  oxygen  on  F,  which  retains  its  normal  IrictionJ 
and  the  lever  is  thrown  to  the  left. 

The  diagram  is  arranged  merely  to  illaetrate  tbe  principle  of  the 
invention. 

In  his  practice,  Mr.  Edison  uses  a  single  battery  and  reversing-key.  ' 

19.  Tbe  Itlimit-Apparat  of  Mr.  Bauer,  of  Vienna,  ^hown  in  the  pavilion 
of  the  ministry  of  commerce,  is  not  yet  snccessfally  completed,  and  is 
too  complicated  for  description. 

20.  There  was  little  progress  exhibited  in  printing-instraments. 
Messrs.  Dujardin  and  D'Arlinconrt  appeared  with  new  printers,  each 
with  two  type-wheels,  and  Messrs.  Schaefier  and  Bauer  with  a  hoarse 
■or  stock  reporter,  one  for  two  and  the  other  for  three  wires,  not  superior! 
if  equal  to  tbe  type  in  use  in  America.  Siemens's  dial-printer  of  latest 
form,  patented  in  1872,  has  only  one  row  of  letters  placed  on  button- 
keys,  serving  as  well  for  transmitting  as  receiving  signals,  and  the 
crank  ased  in  his  old  form  is  done  away  with.  Bach  key  remains 
depressed  until  the  next  Is  touched.    An  arrangement  is  also  provided 
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br  snppressing  one  of  the  iadacfcioa-carrents  in  order  to  give  a  speoial 
ligiial  on  an  alarm  at  an  intermediate  station.  The  antomatic  type* 
mnter  of  Bonelli  has  been  described  in  the  Paris  reports. 

In  Angosty  Dr.  Werner  Siemens  brought  from  Berlin  the  latest  form 
>f  rapid  printer  with  automatic  transmission.  The  transmitter  and 
receiver  are  placed  close  together.  The  type- wheel  is  controlled  by 
two  escapements,  one  of  which  is  pnt  in  motion  by  brief  currents  in 
3Qe  direction,  and  advances  the  type-wheel  four  letters  at  once,  while 
tbe  other  only  moves  it  the  space  of  one  letter,  so  that  eight  currents 
at  most  (the  average  being  three  or  fonr)  suffice  to  print  any  one  of  the 
thirty-one  signs  used,  the  wheel  returning  after  each  impression  to 
its  point  of  rest,  while  the  wheel  of  the  Hughes  instrument  must 
make  an  average  of  from  seventeen  to  eighteen  steps  to  reach  a  letter. 

An  improvement  in  type-printing  telegraphs  is  said  to  have  been  made 
by  Mr.  Phelps,  the  originator  of  the  excellent  combination  system  which 
bears  his  name,  and  is  in  use  on  several  of  the  more  important  circuits 
in  this  country.  By  punching  paper  at  distances  corresponding  to  those 
of  the  letters  designed  to  be-  printed,  an  automatic  transmitter  is  pro- 
doced,  giving  the  same  results  as  the  present  arrangement  of  keys  on 
his  keyboard.  By  simplifying  the  motors,  and  doing  away  with  much 
of  the  Qiaehinery  now  used  in  his  compressed-air-power  instrument,  it  is 
said  that  consecutive  letters  can  be  printed  at  a  single  revolution  of  the 
cylinder.  This  instrument,  however,  has  not  yet  been  put  into  opera- 
tion. 

Another  automatic-printing  method  is  that  proposed  by  Mr.  Edi- 
son as  an  improvement  upon  the  present  automatic  Morse  writing- 
system.  The  letters  to  be  transmitted  are  punched  in  the  paper-strip 
ia  Boman  capitals  thus — 


instead  of  in  a  dot-dash  code,  and  by  the  use  of  several  wires  are 
recorded  at  the  other  end  on  the  chemically-prepared  paper. 

Neither  the  Bain,  Bakewell,  Gaselli,  nor  the  Le  Noir  apparatus  was 
on  exhibition }  in  their  places,  however,  were  found  the  Meyer  and 
the  D'Arlincourt,  both  in  the  French  department. 

While  in  Paris,  the  writer  was  told  that  M.  Le  Foir  was  perfecting 
some  important  modifications  in  his  instrument;  but,  owing  to  his 
absence  from  the  city,  it  was  impossible  to  inspect  it.  > 

21.  The  Meyer  apparatus,  which,  since  1868,  has  been  employed  on 
French  lines  formerly  served  by  the  Caselli,  is  described  as  follows : 

The  sendingcylinder  A  (Fig.  13)  is  insulated,  and  upon  it  is  wound 
the  message  written  with  an  insulating  ink  upon  a  sheet  of  metallic 
paper.  An  endless  screw,  H,  is  moved  by  clock-work,  and  carries  a  car, 
1}  armed  with  a  brush  of  metallic  wires,  D,  and  a  metal  point,  C.    The 
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brush  ainl  poiut  are  insulated  from  each  other,  and  rub  constantly  against 
the  snrface  of  the  paper. 

For  each  turn  of  tbe  cylinder  A,  the  ear  moves  forward  one  thread  of 
the  screw,  or  ft  distance  of  J  milhmeter,  so  thateacli  point  of  the  sorfat* 
of  the  cylinder  is  brought  siiecessively  iu  contact  witli  the  poiut  C 
This  poiut  is  connected  permaueatly  with  the  ground. 

At  the  transmitting  statiOD,  tbe 
positive  pole  of  tbe  battery  is  con- 
nected constantly  on  the  oue  Land 
with  the  brash  D,  and  on  thenthtT 
with  the  line-wire.  The  battery  is 
therefore continuatty  in  action,  bu: 
the  distribntion  of  its  cnrreiit  (U- 
penda  upon  the  position  of  the 
stylnsC.  Wben  tbe  latter  touches 
the  metallic  surface  of  the  paper. 
YiG.  13.— Meyet'B  spparatna.  the  circuit  is  closed  by  tbe  way  of 

tbe  htunh  D,  the  paper,  the  stylos,  and  the  ground.  Almost  the  enlirt- 
current  passess  into  this  short  circuit,  and  the  line  receives  only  a  small 
portion,  which  may  be  left  altogettier  out  of  account.  When,  on  tbi- 
contniry,  the  stjlns  0  touches  a  part  of  the  insulating  ink,  tbe  short 
circuit  i.s  broken,  and  the  battery -cuireut  passes  entirely  over  the  line. 

The  receiving  cjlinder  B,  Fig,  14,  carries  a  spiral  thread  like  that 
described  in  the  uuiltiple  transmitter  of  Meyer,  except  that  it  extends 
entirely  around  the  cylinder.  This  thread  rubs  continually  against  an 
ink-roller.  Tbe  paper  is  nnndled  by  clock-work,  and  bmngbt  op  to  the 
spiral  by  the  action  of  an  electromagnet,  exactly  as  in  the  moliiple 
system.  The  apparatus  for  synchronism  is  also  similar  to  that  before 
described. 

If  the  circuit  is  closed  and  the  paper  is  brought  in  contact  with  the 
spiral  during  a  whole  turn  of  the  latter,  a  straight  line  is  drawn  across 
it;  at  the  commencement  of  another  tum  a  new  line  is  begun,  and  so  on . 
It  will  thus  be  seen  that  whenever  the  trausmitting-st.vlus  touches  the 
ink,  permitting  a  current  to  pass  over  tbe  line,  the  paper  receives  un 
impression  corresponding  to  the  length  of  the  emission.  The  writing  tin 
the  nietiillic  paper  is  thus  repro<luee<l  at  the  rtK-eiving-end. 

The  electro-magnets  used  are  of  tbe  polarized  pattern  before  described, 
the  one  erar'loyed   to  lift  the  paper-frame  being  worked  by  a  local  <-o 
rent.    Mr.  Meyer  claims  to  have  recorded  with  them  signals  at  the  rat 
of  20,000  to  30,000  a  minute.     In  the  tests  of  his  apparatus,  which  we  wi 
iicssed,  thepa]>er,  which  is  about 3  by  ^inches,  occupied  some  four  niinntes 
in  passing  ander  the  stylus.    The  lines  drawn  by  the  stylus  are  one- 
eightieth  of  an  inch  apart,  and  if  the  transmit  ting-paper  were  to  bo 
covered  with  dots  placed  at  that  interval  apart,  tbe  sarfaoe  would  holtt 
70,800,  each  of  which  would  give  a  se|>arate  emission  and  record,  mak- 
ing An  average  of  nearly  iy,OtM)  per  minute.     Wi:h  a  view  of  testing  tha 
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Fig.  H. — Meyer's  apparatus. 
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accuracy  of  the  copying,  the  writer  asked  a  member  of  the  Japanese  com- 
mission to  write  a  message  in  his  own  language,  and  on  passing  it  tbrongh 
the  instrument  it  was  found  to  be  transcribed  with  almost  absolute  cor 
rectness.  We  then  wrote  a  letter  in  stenographic  characters,  only  a  por- 
tion of  which  when  copied  was  legible.  The  defects  were  apparently 
traceable,  however,  to  the  quality  of  the  ink  and  of  the  paper.  With 
ordinary  writing,  there  seemed  to  be  no  difficulty ;  and,  as  the  only  ink- 
\^T\ting  facsimile  telegraph,  the  invention  of  M.  Meyer  is  worthy  of  the 
honors  which  it  shared  with  the  multiple. 

22.  M.  D'Arlincourt's  apparatus  is  a  chemical  copying- telegraph. 
Owing  to  the  lack  of  prepared  paper,  it  was  only  in  operation  a  short 
time  during  M.  D'Arlincourt's  stay  at  Vienna ;  hence  it  was  impossible  to 
inspect  it  as  fully  as  was  desired.  The  transmittingand  receiving  appara- 
tus consists  of  a  cylinder  similar  to  that  used  by  Meyer  for  sending,  with  a 
stylus  moving  over  its  surface  in  the  same  manner.  The  cylinder  is  con- 
nected permanently  to  the  ground,  and  when  used  for  transmitting  is 
covered  with  the  metallic  sheet  on  which  the  message  has  been  written ; 
the  metallic  surface  and  the  cylinder  being  connected  electrically  while 
the  stylus  is  attached  to  the  battery  and  the  line-wire  at  the  receiving- 
end,  the  circuit  is  made  through  the  stylus  and  the  paper  to  the  receiv- 
ii^g-cylinder.  Mechanical  synchronism  is  attained  by  the  use  of  a  circu^ 
Jar  diapason.  In  addition  to  this,  an  arrangement  is  made  whereby  tbe 
transmitter,  revolving  a  trifle  more  slowly  than  the  receiver,  is  arrested 
at  each  revolution  and  released  by  the  action  of  a  current  sent  from  the 
battery  of  the  receiving  station,  which  is  brought  into  circuit  at  each 
turn  of  the  receiving-cylinder.  This  arrangement  M.  D-Arlincoart  con- 
siders the  cardinal  point  of  his  invention.  To  describe  the  mechanism 
of  the  apparatus  would  require  too  much  space,  but  froiki  the  foregoing 
its  general  operation  will  be  easily  understood.  The  specimens  of  writ, 
ing  produced  by  this  instrument  compare  most  favorably  with  those  of 
the  Meyer,  Lenoir,  or  Gaselli  systems. 

For  the  work  of  releasing  the  transmitting-apparatus,  M.  IFArliQOoart 
avails  himself  of  a  relay  of  his  own  invention,  which  involves  a  most 
ingenious  principle,  and  which,  together  with  his  /ac-«i?»i2&  and  printing 
telegraphs,  gained  him  the  Diploma  of  Honor.  Its  design  and  e£fect  are, 
briefly,  to  get  rid  of  the  effect  of  the  ^'  residuary  ^  magnetism  remaining 
in  the  cores  of  an  electro  magnet  (and  thus  of  the  necessity  of  adjust- 
ment) by  forcing  it  to  act  in  a  contrary  direction  to  the  original  attrac- 
tion, and  of  itself  to  repel  the  armature.  The  following  is  an  extract 
from  M.  D'Arlincourt's  description  of  his  relay,  {Annates  de  Vicole  nor- 
male  supSrieure^  second  scries,  vol.  II :) 

'•  Fig.  15  represents  an  ordinary  electro-magnet  of  soft  iron.  By  tbe 
passage  of  the  current  the  iron  cores  become  magnetic,  the  south  pole 
being  at  A  and  the  north  pole  at  B.  The  greatest  attractive  force  of 
the  magnet  is  near  its  free  extremities.  It  decreases  as  the  base  £  is 
approached,  near  which  it  is  very  feeble.    Each  of  the  coils  G  D,  dur- 
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iug  the  passage  of  the  carrent,  itself  represents  a  magnet  whose  poles, 
or  maxima  of  inao;netic  force,  are  sitnated  at  its  extremities,  as  shown  by 
the  small  letters  a  b.  Near  the  base  E,  between  two  enlargements  of 
the  soft-iron  cores,  is  placed  the  south  pole  a  of  a  polarized  armatnre, 
(palette,)  P,  which  oscillates  between  the  points  of  two  adjustable  screws, 
Y  y.  When  the  carrent  passes,  the  south  pole  of  this  armature  is 
acte<l  upon  by  two  sets  of  forests. 

*'lst.  The  enlargement  of  the  branch  Bacts 
asauorth  pole,  and  attracts  the  armatnre ;  that 
of  the  branch  A  as  a  south  pole,  and  repels  it. 
The  combined  action  of  this  first  set  of  forces 
tends,  therefore,  to  direct  the  armatnre  toward 
the  point  of  V.  It  must  be  remembered 
that  this  all  takes  place  in  the  vicinity  of  E, 
or  the  neutral  line,  where  the  concurrent 
Dtagnetic  action  of  the  two  branches  of  the 
electro-magnet  is  very  slight. 

"  2d.  The  extremity  a  of  the  coil  D  is  a 
south  pole,  and  repels  the  armature ;  at  the  same  time  the  extremity  h 
of  the  coil  C,  which  is  a  north  pole,  attracts  it.  The  total  action  ot 
ibis  second  set  of  forces  tends,  therefore,  to  throw  the  armature  over 
to  V. 

"Of  these  two  opposing  combinations  of  forces  the  latter  is  evidently 
the  stronger,  and  the  armature  is  attracted  to  Y,  where  it  remains  during 
the  passage  of  current. 

"At  the  instant  the  circuit  is  broken,  the  magnetic  actipn  of  the  two 
coils  ceases.  This,  however,  is  not  the  case  with  that  of  the  soft-iron  cores, 
whose  magnetism  remains  and  is  even  heightened  by  the  extra  current 
following  the  breaking  of  the  circuit.  Subject  only  to  the  action  of  the 
cores,  the  armature  is,  as  above  shown, 
thrown  over  to  the  point  of  Y',  where  it  re- 
mains as  long  as  the  circuit  is  open. 

"By  turning  the  screw  Y'  so  as  to  permit 
the  armature  P  to  come  very  near  the  en- 
largement of  the  core  A,  as  in  Fig.  16,  the 
magnetism  of  the  south  pole  of  the  armatnre 
may  be  made  to  overcome  the  similar  mag- 
netism in  the  enlargement  of  the  core  and 
change  its  x>olA^ty.  The  armature  would 
then  rest  upon  Y,  and  the  passage  of  the  cur- 
rent, as  before, would  only  confine  it  in  its  position.  But  upon  the  break- 
ing of  the  circuit,  the  magnetic  force  of  the  extra  current  in  G  being  added 
to  that  of  the  direct  current^  so  influences  the  enlargement  of  the  core  as  to 
make  its  polarity  of  the  same  name  with  that  of  the  armature  sufficiently 
strong  to  repel  the  latter,  which  flies  over  to  Y'. 

"  While  the  armature  executes  this  movement,  however,  intensity  of 


A  X 

Fio.  lG.->D'Arlinoonrf  s  relay. 


42  VIENNA  INTERNATIONAL   EXHIBITION,  1873. 

the  re^idaary  magnetism  of  the  cores  is  considerably  red uced,  and  that 
of  A  becomes  so  feeble  as  again  to  permit  the  armature  to  be  attracted 
toward  it  by  the  overpowering  influence  exerted  upou  it  at  that  shurt 
distance  by  the  pole  a  of  the  armature. 

^^The  relay  may  thus  be  adjusted  so  that  the  armature  will  remain 
immovable  during  the  passage  of  the  current,  aud  on  its  cessation  will 
fly  over  to  V  and  immediately  return." 

This  form  is  singularly  but  expressively  called  by  M.  D^Arlinconrt  a 
relay  a  coup  de  fouet^  and  is  used  in  an  ingenious  manner,  iu  combi- 
nation with  the  other  form,  in  an  open-circuit  repeater,  which  has  worked 
for  more  than  a  year  in  Paris  on  the  line  from  London  to  Marseilles* 
with  very  satisfactory  results,  as  attested  by  M.  Br^guet.  The  fnuctiou 
of  the  relay  d,  coup  de  fouet  is  the  discharge  of  the  secondary  curreut 
from  the  line. 

The  form  most  approved  by  M.  D'Arlincourt  for  the  construction  of 
his  relay  is  one  in  which  the  armature  P,  instead  of  being  a  magnetized 
piece  of  steel,  liable  iu  the  course  of  time  to  lose  its  polarity,  is  made  of 
soft  iron  aud  hinged  permanently  to  the  south  pole  of  a  fixed  horse- 
shoe magnet,  and  is  constantly  fed,  so  to  speak,  by  the  latter. 

The  use  of  this  relay,  it  is  said,  has  entirely  done  away  with  the  diffi- 
culties of  transmission  in  several  of  the  channel  and  Korth  Sea  cables^ 
and  the  rapidity  of  its  action  is  such  that  with  it  he  has  worked  his/do- 
siniile  telegraph  to  a  distance  of  from  nine  hundred  to  twelve  hundred 
kilometers,  (five  hundred  and  thirty-two  to  seven  hundred  and  ten  miles.) 

2:i.  Auxiliary  apparatus. — A  number  of  commutators,  lightninj;- 
arresters,  rheostats,  &c.,  were  shown  in  various  departments,  none  of 
which  deserve  extended  mention.  Among  the  testing-instruments  were 
the  Wheatstone  bridge  and  Seimens  universal  galvanometers;  also,  a 
new  mirror-galvanometer  of  Siemens  and  Halske,  in  which  the  needle 
is  of  a  new  form,  and  does  not  oscillate  about  its  point  of  rest  after  hav- 
ing been  affected  by  the  current.  The  French  administration  exhibited 
the  system  of  underground  pneumatic  tubes  in  use  in  Paris  for  trans- 
mitting messages  between  the  centriil  and  branch  offices.  Similar  tubes 
are  also  in  use  in  Loudon.  In  the  French  system  an  ingenious  contriv- 
ance is  used  for  localizing  faults,  such  as  the  stoppage  of  one  of  the 
cylindrical  message-boxes.  A  pistol  is  fired  at  the  mouth  of  the  tube 
and  the  waves  of  sound  recorded,  aud  by  this  means  the  position  of  the 
object  is  accurately  determined.  This  is  the  invention  of  M.  Bonteuii»j«, 
an  inspector,  to  whom  we  were  indebted  for  courtesies  while  in  Paris. 

There  was  also  quite  a  large  display  of  electrical  instruments  used  iu 
meteorology,  iu  medicine,  and  other  departments  of  science,  including  a 
chronoscope  invented  by  a  Japanese.  An  electric  clock,  sent  over  by 
Messrs.  Autenreith  &  Uimmer,  of  New  York,  was  set  np  in  the  Amer- 
ican department,  but,  owing  to  some  defect  in  or  some  injury  to  its 
mechanical  construction,  it  would  not  keep  time,  and  was  therefore  unable 
to  compete  with  the  fine  exhibits  of  Hipp,  of  Xeufchatel,  and  others. 
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24.  Historical  collection  op  the  German  government. — Kot 
the  least  interesting  gallery  in  the  Exhibition  building  was  that  which 
contained  the  historical  collections  of  the  German  telegraphic  and  postal 
iultninistrations;  and  had  the  former  been  aided,  as  was  suggested  by 
J)r.  Siemens,  by  the  telegraphic  authorities  of  other  countiies,  in  making 
the  exhibit  an  international  one,  no  one  portion  of  the  Exhibition  could 
have  been  made  more  valuable  and  instructive.  A  full  account  of  the 
telegraphic  collection  was  published  by  Dr.  Ed.  Zetzsche,  in  the  Ans- 
steilung  -Matte  of  the  Vienna  Neue  Frcie  Presse,  and  from  it  is  extracted 
the  following: 

"In  the  attempts  made,  as  is  well  known,  commencing  in  1753,  to 
apply  static  electricity  to  telegraphy,  Germany  participated  in  1794,  in 
the  person  of  lieusser  and  of  Bockmann.  The  first  proposed  to  arrange 
letters  in  squares  which  should  be  made  visible  by  a  spark  from  a  Ley- 
den  jar;  the  second,  to  represent  letters  and  numbers  by  a  series  of 
sparks  conveniently  arranged.  Neither  of  these  systems  is  represented 
at  the  Exhibition.  Like  others,  they  were  unsuccessful.  The  only  system 
for  the  application  of  frictional  electricity  which  presented  any  chance 
of  successful  working  is  that  of  Sir  Francis  Honald,  who  died  this  year, 
(1873,)  and  whose  apparatus,  invented  in  181G,  may  be  considered  as  the 
liist  *diar  instrument. 

"It  wa«  Samuel  Thomas  Sommering,  born  at  Thorn  in  1755,  but  resi- 
dent at  Munich  from  1805,  as  a  member  of  the  academy  of  that  city, 
who  first,  in  the  month  of  July,  1809,  applied  to  telegraphy  galvanic 
or  contaet  electricity,  which  had  been  known  since  the  end  of  the  eight- 
eenth century.  His  apparatus,  the  oldest  of  those  exhibited,  rested  on 
the  idea  of  evolving  signals  from  the  chemical  effect  of  the  current,  i.  e.j 
the  decomposition  of  water  by  galvanic  electricity,  which  had  been  first 
observed  by  Carlisle  in  1800. 

''Sommering  took  27  wires  of  brass,  which  he  insulated  first  with  a 
covering  of  gum  lac  and  afterward  with  silk  thread,  and  united  them  in 
a  thread-covered  cable  of  1,000  feet  in  length.  He  then  covered  this 
cable  with  heated  gum  lac  or  with  a  ribbon  plunged  in  a  solution  of  the 
same  substance.  He  united  these  wires,  which  represented  the  25  letters 
of  the  alphabet,  the  period,  and  the  signal  for  repetition,  at  one  of  their 
extremities  with  27  strips  of  gold  placed  upon  cork  at  the  bottom  of  a 
^'lass  trough  filled  with  water,  whose  interi<lr  dimensions  were  170  mil- 
limeters in  length  by  25  in  width  and  65  in  height.  The  otli^r  ends  of 
the  wires  were  attached  by  27  pins  to  a  small  board.  The  galvanic  pile 
was  composed  of  15  Brabant  crowns  and  15  plates  of  zinc,  separated  by 
round  pieces  of  felt  moistened  with  a  saturated  solution  of  common  salt; 
to  its  pole9  were  attached  plugs  of  different  forms  which  could  be  placed 
in  the  holes  of  the  pins  or  bolts  above  mentioned. 

"When,  therefore,  the  plugs  were  placed  simultaneously  in  the  holes 
of  two  of  the  bolts,  they  were  connected  to  two  of  the  gold  strips,  and  at 
one  the  current  produced  hydrogen  and  at  the  other  oxygen.    In  this 
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manner  Sommering  transmitted  at  first  two  letters  at  once,  one  by 
tbe  production  of  hydrogen  and  the  other  by  that  of  oxygen.  Later 
he  used  only  one  letter  at  a  time,  the  one  indicated  by  the  release  of  the 
hydrogen. 

"The  apparatus  exhibited  at  Vienna,  which  belongs  to  the  family  of 
Sommering,  is  provided  with  a  lever  alarm,  invented  in  1811.  Som- 
mering had  already,  in  1809,  attempted  to  cover  his  cable  with  a  solu- 
tion of  caoutchouc,  in  order  to  use  it  under  water. 

"It  would  undoubtedly  have  been  possible  to  communicate  with  this 
apparatus.  The  dangers  of  explosive  gas  would  have  been  avoided, 
and  the  number  of  wires,  as  proposed  by  Schweigger,  been  considerably 
reduced.  However,  the  telegraph  of  Sommering  received  no  more  prac- 
tical application  than  that  proposed  by  Prof.  John  Redman  Goxe,  of 
Philadelphia,  in  1810,  to  utilize  for  telegraphic  purposes  the  decompo?- 
ing  action  of  the  current  upon  different  salts.  But  before  the  need  of  a 
telegraph  was  seriously  felt,  other  and  better  processes  were  discov- 
ered. 

"  Even  after  Professor  Oersted,  of  Copenhagen,  had  observed  the  devia- 
tion of  a  magnetic  needle  under  the  influence  of  the  current,  neither 
tbe  proposition  of  Ampfere,  at  Paris,  in  1820,  (of  employing  30  needles 
and  60  wires,)  nor  that  of  Fichner,  at  Leipsic,  in  1829,  (24  needles  and  48 
wires,)  gave  any  impulse  to  telegraphy.  Only  in  1832  did  the  Bus. 
sian  councilor  of  state.  Baron  Schilling  de  Kannstadt,  of  German  ori- 
gin, who  had  seen  the  telegraph  of  Sommering,  with  whom  he  was  inti- 
mately associated,  and  had  made  it  known  in  Russia,  invent  a  new 
instrument  with  but  five  wires,  which  number  he  subsequently  reduced 
to  one.  A  design  only  of  this  telegraph  was  shown  at  Vienna,  the  orig- 
inal being  preserved  by  the  Academic  of  Sciences  in  St  Petersburg- 
In  it  the  movements  of  the  needle  were  rendered  more  perceptible  by 
means  of  little  disks  of  paper  attached  to  a  silk  thread  which  held  the 
needle  in  suspension.  This  telegraph,  it  is  true,  was  not  put  in  applica- 
tion on  a  large  scale,  for  Schilling  died  in  1837.  But  in  1835  he  had 
brought  out  his  apparatus  at  Bonn  and  at  Frankfort-on-the-Main,  where 
it  was  seen,  among  other  persons,  by  Professor  Muncke,  who  probably 
constructed  a  similar  one  and  carried  it  with  him  to  Heidelberg.  There 
also,  in  1836,  Schilling  met  Cook,  and  persuaded  him  to  devote  himself 
altogether  to  telegraphy.  ^ 

"  The  ftrst  telegraph  upon  a  large  scale  was  constructed  in  1833, 
at  Gottingen,  by  Profs.  Charles  Frederic  Gauss  and  William  Weber, 
on  a  line  of  3,000  feet  in  length.  It  remained  in  use  until  1838.  The 
line  itself,  which  passed  over  a  tower  of  the  town,  was  destroyed  by 
lightning  in  the  summer  of  1844.  This  telegraph,  now  the  property  of 
the  laboratory  of  physics  at  Gottingen,  was  exhibited,  not  in  its  first 
form  for  the  use  of  galvanic  electricity,  but  in  that  given  it  in  1835  to  be 
actuated  by  induction  currents.  The  needle  of  the  receiver  is  an  enor 
mous  magnetized  bar  of  1.21  meters  in  length,  75  milKmeters  wide,  and 
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15  inilliraeters  tbick.  The  multiplying-coil  surrounding  it  is  in  its  tarn 
inclosed  in  a  ^  moderating'  coil  consisting  of  a  few  turns  of  large  copper 
wire.  The  needle  in  its  oscillations  carries  with  it  a  small  mirror,  which 
is  observed  by  the  aid  of  a  glass.  The  transmitting-apparatus  has  an 
induction-coil  wliich  is  placed  upon  a  large  magnetized  bar,  and  can  be 
moved  above  the  bar  by  one  or  the  other  of  two  levers.  The  piece 
joining  these  two  levers  turns  upon  a  horizontal  axis  and  constitutes  a 
commutator,  which  emits  the  current  in  the  multiplier-cylinder  first  in 
one  direction  and  then  in  another,  and  thus  moves  the  suspended  needle 
to  the  right  or  left.  The  transmission  of  the  twenty  letters  and  nine 
figures  required  at  the  most  the  use  of  four  currents. 

^^  Gauss  induced  Prof.  Charles  Augnste  Steinheil,of  Munich,  to  interest 
himself  in  telegraphy.  While  De  Jacquin  and  A.  von  Etiingshausen  es- 
tablished in  1836  a  telegraphic  line,  partly  over  and  partly  under  ground, 
across  certain  streets  in  Vienna,  Steinheil  constructed  a  line  about  four 
miles  in  length,  with  two  wires,  between  Munich  and  the  observatory  of 
Bogenhausen,  and  in  July  1837  transmitted  signals  with  his  apparatus, 
which  is  exhibited  at  Vienna,  and  which  may  be  called  a  ^  needle'  trans- 
formed into  a  ^writing'  telegraph.  Thisinstrument,  invented  in  1836,  has 
for  transmitter  a  magnetic  inductor  turning  around  a  vertical  axis  with 
a  mercury  commutator.  The  receiver  consists  of  two  small  steel  mag- 
nets, each  movable  upon  a  vertical  support  placed  within  a  multiplier- 
coil  traversed  by  an  induction-current.  These  two  magnets  are  provided 
at  one  of  their  extremities  with  a  little  ink-receptacle  and  at  the  other 
with  a  small  brass  hammer.  By  means  of  a  regulating-magnet  placed 
in  front,  they  are  so  arranged  that  a  current  passing  in  one  or  the  other 
direction  puts  in  motion  the  first  or  the  second  of  these  magnets  and  estab- 
lishes in  either  case  a  contact  between  the  ink-holder  and  a  band  of 
paper  which  passes  or  strikes  with  the  hammer-end  against  one  or  the 
other  of  two  bells  placed  at  convenient  distances  and  giving  forth  dif- 
ferent musical  tones.  The  alphabet  of  Steinheil,  formed  only  of  dots 
arranged  in  twodifferentlines,  presents  the  great  advantage  of  being  pro- 
duced by  currents  of  equal  duration  though  of  opposite  directions.  It  is 
to  be  remembered  that  Steinheil  had  in  1838  discovered  the  possibility 

of  using  the  earth  instead  of  a  second  wire  for  the  return  of  the  current. 

•  •  •  •  •  •  • 

'^  The  oldest  dial-instrument  exhibited  in  the  historical  section  was 
constructed  in  1845  by  Leonhard,  in  Berlin.  In  the  receiver  the  cur- 
rent acts  directly  upon  a  needle,  which  turns  gradually  a  ratchet-wheel 
fixed  to  its  axis  by  means  of  an  escapement,  while  in  the  transmitting- 
apparatns  the  circuit  is  broken  and  closed  by  means  of  wheels. 

^^  The  next  oldest  instrument  of  the  dial-system  is  that  of  Siemens, 
which  was  patented  in  Prussia  in  1846  and  exhibited  at  Paris  in  1850. 
This  telegraph,  constructed  upon  a  new  principle,  operates  (as  does  the 
alarm  joined  to  it)  by.automatic  interruptions  of  the  current.  This  is 
also  the  oldest  printing-telegraph  exhibited.    It  is  furnished  with  an 
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arrangement  for  making  a  dry  impression  of  the  desired  letter  bj  meam 
of  copying-paper  upon  a  moving  paper  band.  This  instrument  is  fur 
ther  remarkable  in  that  the  local  current,  transmitted  through  a  spetiil 
printing-magnet,  interrupts  itself  as  soon  as  it  has  accomplished  its  n-ork, 
by  reversing  a  lever,  and  that  the  type-wheel,  the  letters  of  which  art- 
fixed,  not  directly  upon  the  circumference  of  the  wheel  but  upon  spring's 
arranged  in  the  form  of  radii,  commences  a  new  turn.  While  the  wheel 
is  turning,  the  local  current,  it  is  true,  passes  over  the  printing-magnet, 
but  it  is  at  the  same  time,  with  the  line-current,  interrupted  and  ree^i' 
tablished  so  rapidly  that  the  magnet  cannot  attract  its  heavy  armature. 
If  by  pressing  upon  a  key  of  the  transmitting-apparatus  when  tli^ 
pointer  reaches  a  certain  letter  a  longer  current  is  transmitted,  the 
receiving  type-wheel  is  stopped  upon  the  corresponding  letter,  and  the 
local  circuit  is  then  closed  for  a  longer  time,  the  little  printiug-hamwei 
lifts,  in  striking  it,  the  depressed  type  and  forces  it  against  the  band  of 
paper,  which  itself  presses  against  the  printing-cylinder  above  the  tyi)e. 
The  local  circuit  is  immediately  broken  and  a  spring  draws  the  hammer 
back  to  its  point  of  repose,  while  the  line-current  which  follows  replaces 
the  interruptiug-lever  of  the  local  current  in  the  position  where  it  cloi>es 
this  circuit.  We  mention  the  fact  that  it  was  to  this  apparatus  thai 
'translation'  was  first  applied. 

"  The  historical  collection  contains  still  another  dial-telegraphy  that 
invented  by  Dr.  Kramer,  of  Nordhausen,  in  1849.  This  instrument,  it 
is  true,  works  also  by  means  of  automatic  interraptions  of  the  cnrrout, 
but  the  pointer-needle  is  put  in  motion  by  a  series  of  clock-work  moved 
by  a  weight.  Unfortunately,  the  pendulum  which  serves  as  relay  to 
this  apparatus  was  not  exhibited,  nor  were  the  dialinstrumeut^  of 
Fardely  and  Drescher.  On  the  other  hand,  there  was  a  dial  and  in- 
duction telegrapjh  of  Stohrer,  constructed  in  the  workshops  of  the 
Bavarian  telegraphic  administration.  Bmile  Stohrer,  of  Leipsic,  was 
the  first  who,  in  1847,  leaving  the  system  of  Wheatstone,  applied  the 
contrary  currents  produced  by  an  inductor  upon  a  polarized  armature 
by  means  of  magnetic  induation.  This  armature  communicated  its 
oscillations  immediately  to  an  escapement,  which  transmitted  them  to  a 
toothed  wheel  fixed  upon  the  axis  of  the  dial.  Stohrer  made  his  iudiic- 
tor  turn  by  means  of  a  weight.  Siemens  subsequently  invented  one 
with  the  core  in  the  shape  of  an  H  which  he  attached  in  1837,  by  means 
of  a  double  wheel,  to  a  crank  turned  by  hand  above  the  lettered  dl^il 
of  the  transmitting-apparatus,  which  permitted  him  to  send  over  the 
line  an  extremely  rapid  series  of  currents.  This  cylindrical  inductor, 
invented  in  1850,  rendered  possible  the  accumulation  of  the  induction- 
force  of  a  greater  number  of  magnets  in  the  same  coil.  On  account  of 
its  small  inertia  and  resistance,  it  could  be  inserted  directly  in  the  cir- 
cuit. 

"The  Siemens  automatic  dial-printer,  above  described,  was  not  the 
first  of  its  kind,  one  having  been  previously  constructed  by  the  American 
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Vail,  in  1837.  Afterward  came  that  of  Wheatstone,  in  1841,  and  in 
Germany  also,  npou  the  Tounus  Railway,  there  had  been  introduced 
the  dial  apparatus  of  Pardely,  transformed  into  a  printing-telegraph. 

"No  other  printing-telegraphs  have  been  invented  in  Germany;*  but 
the  historical  collection  contained  printing-instruments  of  the  Hughes 
pattern  constructed  in  Germany  and  provided  with  'repeaters,'  work- 
ing in  part  upon  the  system  of  Maron,  with  two  Siemens  polarized 
relays,  and  derived  currents,  and  in  part  by  means  of  the  automatic 

commutator  devised  by  Mr.  Gustave  Jaite,  of  Berlin. 

•  •  •  •  •  •  • 

"The  oldest  writing-apparatus  or  register  in  the  historical  collection 
18  the  embossing-instrument  of  Siemens.  It  dates  from  1849,  i.  e.,  from 
the  time  of  the  importation  of  the  Morse, telegraph  into  Germany.  The 
electro-magnet  of  this  apparatus  is  in  a  vertical  position,  and  its  arma- 
ture is  a  cylinder  cleft  longitudinally  on  its  upper  part,  while  the  lever 
h  furnished,  as  in  the  relays  of  later-devised  registers,  with  a  lower 
arm,  to  which  is  attached  the  adjusting-spring. 

"The  next  in  order  is  the  register  constructed  in  1853  by  Siemens, 
and  used  on  the  Russian  lines  built  by  Siemens  &  Halske.  This  appa- 
ratus was  intended  for  rapid  writing,  to  secure  which  the  core  of  the 
electro-magnet  to  which  was  attached  the  writing-lever  was  furnished 
with  a.bent  attachment  which  in  its  vertical  oscillations  brought  the 
two  cores  of  the  magnet  nearer  together,  in  order  to  obtain  by  the 
Kiuiultaneous  effect  of  the  two  cores  a  more  rapid  action  than  that  of  an 
ordinary  electro- magnet.  This  same  arrangement  is  found  in  the  magnet 
of  the  writing-instrument,  with  interrupting  adjusting-spring,  proposed 
by  C.  Frischen,  in  1856,  for  repeating  upon  circuits  worked  with  constant 
currents,  which  was  also  seen  at  the  Exhibition.  In  the  embossing- 
apparatus  of  Lewert,  of  Berlin,  the  barrel  may  be  detached,  and  the 
movements  are  placed  in  a  box,  at  the  side  of  which  passes  the  paper 
8trip.  Two  of  Siemens's  ink-writing  instruments,  of  1865  and  1868,  are 
in  the  Exhibition. 

"There  is  a  greater  variety  in  the  ink-writing  registers.  The  first  of 
these  was  made  by  Thomas  John,  at  Prague,  in  1854,  the  original  being 
exhibited.  The  ink- wheel  rubbing  against  an  inked  roller,. is  supported 
above  the  band  of  paper  by  a  lever  attached  to  and  following  the  move- 
ments of  the  armature.  The  wheel  is  turned  by  a  thread  uniting  it  to 
the  upper  eylinder,  which  draws  the  paper  baud. 

"  Siemens's polarized  ink- writers,  constructed  by  him  in  1857  for  the  Red 
Sea  cable,  and  used  in  connection  with  reversed  currents  on  the  Malta 
cable  in  1858,  were  also  shown.  On  this  latter  cable  magneto-electric 
induction-currents  were  used,  and  for  the  first  time  with  translation. 
In  1859,  at  Aden,  Siemens  first  used  a  Leydeu  jar  as  a  condenser  for 
the  discharge  of  cables.  The  ink- writing  apparatus  of  Miller,  of  Cologne, 
and  Siemeus's  polarized  instrument  of  1868  were  also  in  the  historical 
section. 

*  iSee  printiug-Ctiiegraphdy  ante. 
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'^  Also  tho  apparatus  of  Stohrer,  with  polarized  magnets  and  doable  pen 
for  a  two-line  or  Steinheil  alphabet,  pat  in  use  in  Saxony,  Bavaria,  io 
1849  and  1858,  was  exhibited  both  by  North  Germany  and  Bavaria. 
These  double-pen  instruments  (of  which  one  for  embossing,  dating  from 
1850,  with  the  oldest  form  of  polarized  magnet,  t.  e.,  with  cores  not  fixedly 
magnetic,  but  polarized  by  iud action  from  a  local  electro-magnet,  is 
also  shown  by  Siemens)  were  soon  superseded  by  the  Morse  single  lever." 

Although  relays  were  employed  in  1837  by  Cooke  and  Wheatstone  for 
the  alarm  of  a  needle-instrument,  the  oldest  form  in  the  historical  sec- 
tion dates  from  1849.  It  has  a  strai^^ht  lever,  while  that  used  in  Han- 
over in  1850  has  its  lever  bent.  Further  on  is  a  Siemens  box-relav  of 
6.  Weruiske,  (1851,)  the  relay  with  oscillating  magnets,  invented  by 
Siemens  in  1853,  and  flr^t  nsed  on  the  Russian  lines  with  similarly- 
arranged  register  for  rapid  writing ;  also  a  large  number  of  polarized 
relays  of  all  kinds.  Next  are  the  relays  of  Nottebohm  and  Borggreve, 
both  of  1857,  with  horizontal  magnets;  a  relay  of  1868,  in  which  the  core 
of  the  magnet  can  be  displaced,  according  to  the  strength  of  the  current: 
and,  lastly,  the  polarized  relay  of  Siemens,  furnished  with  two  steel  mag- 
nets, two  electro-magnets  with  sheet-iron  cores,  and  two  levers  for  re- 
peating on  lines  worked  with  reverse  currents.  (Indo-European  line, 
1869.) 

In  transmitting-apparatus  there  are  many  patterns  of  Morse  key?, 
also  the  three-keyed  punchers  for  automatic  trtinsmission,  and  other 
instruments,  wherein  the  punching  and  transmitting  parts  are  closely 
connected,  (as  in  the  latest  Hefner- Alteueck  instrument,  shown  by  Sie- 
mens.) Siemeus's  type  setting  and  distributing  apparatus  for  automatic 
sending  are  unfortunately  not  shown,  although  his  apparatus  patented 
in  186:2  is  found  in  the  historical  gallery. 

Aside  from  the  *' repeaters "  of  Frischen  for  constant  currents  and 
of  Siemens  for  reversed  currents,  the  historical  collection  contained 
only  a  few  recent  inventions,  notably  that  for  the  Jaite  telegraph.  He- 
peaters  are,  indeed,  but  little  used  in  Germany  or  in  countries  for  which 
Germany  manufactures  telegraphic  instruments.  Although  the  first 
Morse  patent  contained  the  principle  of  the  relay  or  repeater  for  sending 
currents  in  one  direction,  it  isclaimed  that  the  first  automatic  repeater 
was  imagined  in  1844  by  Fanlely,  for  his  printing-instrument^  aud  the 
idea  perfected  by  Siemens  in  1847,  in  his  dial-instrument. 

In  the  way  of  apparatus  for  double  or  simultaneous  transmission  the 
historical,  collection  contained  only  the  Freschen  and  Siemens  differen- 
tial relay,  patented  in  Prussia  in  1854,  aud  that  of  Borggreve,  of  1862 
The  absence  of  the  numerous  contrivances  devised  in  Germany  for  this 
purpose  is  much  to  be  regretted. 

In  the  way  of  galvanoscoi)es  the  Exposition  contained  only  the  most 
recent  patterns  in  use  since  1869  and  1871,  (constructed  partly  after  the 
system  of  Yarley  and  the  hair-needle  of  Siemens  of  1869.) 

The  series  of  alarms  was  complete,  comprising  those  of  Lomneriog 
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and  Scbillin^,  the  intermediate  alarms  of  Siemens  and  Kramer,  the  sta- 
tion-alarm of  Borggreve,  and  the  door-contact  alarm  of  Siemens  of  1^7. 

A  large  namber  of  lightuing-arreeters  were  also  shown.  The  oldest 
(that  used  by  Steinheil  in  1846  being  wanting)  was  the  Siemens  pat- 
teni  of  1848.  with  three  plates,  <if  wUich  the  middle  one  was  connected 
to  gronud.  Then  come  four  others  of  Siemens :  tlie  iron-wire  coil,  the 
iron  wire  and  plate,  the  point  and  plate^  and  the  point  and  ball-arrester. 
Then  his  vacuum-discharger  of  1852  and  the  plate  systems  of  Notte- 
bobin  (1857)  and  of  Elsasser,  (1866  and  1869.)  All  of  these  are  for  the 
iustrumeut-table,  but  among  the  Bavarian  patterns  is  one  to  be  placed 
on  the  lines,  composed  of  two  metal  cylinders,  one  inclosed  in  the  other, 
whose  lower  ends  being  closed  are  separated  by  a  piece  of  wood  boiled 
iu  oil. 

In  commutators  the  old  clamp-patterns  are  missing.  Beside  two  crank- 
commutators  in  use  since  1854,  were  three  button  or  peg  commutators 
and  a  permutator  of  Nottebohm,  as  used  until  1857,  as  well  as  a  series 
ot  crank  and  button  commutators  of  Borggreve,  and  others  still  in  use, 
among  them  that  of  Elsasser  (1866)  for  testing  the  lines. 

Of  rheostats  or  resistances  there  were,  aside  from  those  of  the  peg- pat- 
tern, with  resistances  from  1  to  10,000  mercury  units,  a  rheostat  with  re- 
sistances graduated  by  miles  of  line  in  the  form  of  a  box  and  with  a 
steel  crank,  (Siemens,  1854,)  for  the  use  of  apparatus  for  simultaneous 
transmission,  a  rheostat  with  cranks  containing  resistances  from  one  to 
fifty  miles  of  iron  wire  of  2^\^  lines  in  diameter  and  the  powdered  graph- 
ite resistances  used  since  1865  at  way-stations  for  regulating  line-re- 
sistances. These  are  composed  of  graphite  compressed  in  glass  tubes, 
and  give  a  resistance  of  from  500  to  2,500  Siemens  units. 

In  electrical  generators  the  historical  secbion  contained  only  the  cop- 
per and  zinc  battery  of  Siemens  (1849)  and  the  inductors  of  Gauss, 
Steinheil,  and  Stohrer,  and  that  of  Siemens  for  afarms  and  for  explod- 
ing mines,  together  with  two  electro-electric  inductors  of  the  latter,  one 
of  which  produces  currents  with  a  few  elements  of  the  second,  which  are 
changed  to  similar  currents  and  made  to  transmit  Morse  signals  over 
long  lines,  while  the  other  gives  Morse  signals  by  means  of  reversed 
currents  and  polarized  relays. 

*Along  the  walls  of  the  court  in  front  of  the  gallery  or  annex  were 
planted  a  number  of  wooden  and  iron  poles,  which  showed  the  different 
modes  of  construction  in  use  since  1851  for  aerial  lines.  The  posts  were 
sometimes  single  and  sometimes  composed  of  double  supports,  and  car- 
ried, on  brackets  and  in  divers  ways,  single  or  double  porcelain  insulat- 
ors of  the  bell-pattern,  or  cast-iron  insulators  lined  with  porcelain,  to 
vhich  were  attached  the  wires.  No  glass  insulators  were  in  use.  On 
several  of  the  poles  were  shown  the  arrangements  used  at  distances  of 
ahont  one-tenth  of  a  mile  for  tightening  the  wires.  Others  represented 
tiie  manner  of  making  the  connections  between -underground  and  tun- 
uel  hues,  also  the  old  and  new  systems  of  introducing  wires  into  sta- 
4t 
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tions.  This  portion  of  the  collection  was  completed  by  a  few  models  ot 
poles  and  of  wire  connections  in  nse  in  Bavaria,  and  the  exhibition  of 
the  galvanometers  used  by  line-inspectors,  and  the  varions  repairiDg- 
tool«.  The  method  of  Siemens  for  sheathing  cable-wires  with  gutta- 
percha used  in  1847,  and  still  employed  for  that  purpose,  was  one  of  the 
most  noticeable  of  the  exhibits  in  this  gallery.  Of  great  interest  to  sta- 
tisticians were  the  maps  showing  the  development  of  the  telegraph  sys- 
tem and  traffic  in  Oermany  since  1854. 


CHAPTER    II. 


ADMINISTRATION. 

SCOPB  OF  THIS  PORTION  OP  THE  REPORT;    ChaRACFERISTICS  OF  EUROPEAN  ADMINIS- 
TRATION ;  Lbqal  teleoraph-code  ;  State  monopoly  of  the  telegraph  ;  German 

OfiOANIZATION ;  AUSTRO-HUNGARIAN  SYSTEM;  BELGIAN  ADMINISTRATION;  ORGANIZA- 
TION IN  Denmark  ;  Spanish  administration  ;  French,  British,  Italian,  Nor- 
wegian, Dutch,  Portuguese,  Roumanian,  Russian,  Servian,  Swedish,  Swiss, 
AND  Turkish  administrations;  Railway  companies  and  the  telegraph;  New 
OFFICE*;  Status  OF  EM PLOYi&s ;  Statistics  of  cost,  of  tariffs,  and  traffic ;  Con- 
clusion; Tables  of  statistics. 

25.  Introduction.— The  fine  displays  which  were  made  at  the  Exhi- 
bition by  the  leading  governmeQts  of  Europe  of  the  progress  of  those 
public  enterprises  which  hare  been  by  common  consent  committed  to 
their  care,  or  with  whose  direccion  they  are  more  intimately  connected, 
gave  to  th^  observer  an  almost  complete  view  of  their  actual  condition  in 
each  country,  so  far,  at  least,  as  methods  and  appliances  are  concerned^ 

It  is  proposed  in  this  portion  of  the  report  to  go  behind  the  material 
exhibits  made  by  the  different  telegraphic  departments,  and  to  give  such 
idea  of  actual  working  and  results  ot  the  various  systems  of  admin istra- 
tiuQ  as  the  information  which  the  writer  has  been  able  to  collect  and  his 
observations  during  the  short  period  of  his  stay  will  permit. 

26.  We  visited  the  prfncipal  offices  in  the  countries  through  which 
ve  passed,  noticed  as  carefully  as  possible  the  construction  and  charac- 
ter of  the  lines,  and  made  the  ordinary  practical  tests  of  their  operation 
which  every  traveler  who  sends  or  receives  messages  is  compelled  to 
uiake.  If  we  were  to  generalize  from  these  observations,  we  should  say 
that  the  leading  characteristics  of  Europe  ui  telegraphs,  as  of  railways  or 
other  similar  public  undertakings,  are  the  following:  Permanency  of 
construction;  security  and  regularity  in  working;  enterprise, economy, 
and  efficiency  in  administration  and  management,  with  direct  regard  to 
their  cheap  and  convenient  use  by  the  people. 

While  the  lines  are  more  expensively,  because  more  durably,  built 
than  in  this  country,  there  has  been,  except  in  Great  Britain,'uo  exor- 
bitant capital  on  which  to  earn  interest,  and  no  loosely-drawn  contracts 
to  enhance  the  apparent  cost  of  construction.  The  tariffs,  therefore, 
tave  been  reduced  to  the  lowest  level,  within  the  reach  of  all  classes  of 
citizens  and  applicable  to  all  classes  of  correspondence.  While  the 
practical  spirit  of  the  American  people  has  shown  itself  more  con- 
spicuously in  the  invention  of   improved  means  of   transmission  and 


62  VIENNA   INTERNATIONAL   EXHIBITION,  1873. 

ill  the  development  of  talent  among  the  subordinate  employes  of  th«i 
telegraph,  (to  whom  most  of  the  progresR  of  the  art  in  this  country  i 
due,)  European  administrations  have  uniformly  employed  a  high 
order  of  scientific  ability  in  the  more  important  positions,  and  hav 
shown  greater  liberality  in  the  adoption  of  improvements.  Regardin 
the  telegraph,  as  the  mail  is  everywhere  regarded,  not  as  a  field  fui 
speculative  enterprise,  but  as  a  valuable  public  aid  to  the  con<liict  01 
legitimate  private  affairs,  European  governments  have  sought,  and  with 
a  great  measure  of  success,  to  prevent  its  abuse  aiid  to  expand  to  the 
utmost  its  benefits. 

27.  Legislation  with  eeg-ard  to  telegraphs  .—Since  its  firs? 
introduction  as  a  branch  of  the  public  service  in  Europe,  the  telegraph 
has  been  made  the  subject  of  a  great  number  of  laws,  both  civil  and 
criminal,  andof  international  regulations  which  have  assumed  the  forn^ 
of  treaties,  revised  from  time  to  time  in  conventions  of  properly-aiithor 
ized  delegates  from  each  cc^mtry.  The  internal  legislation  of  the 
different  states,  which  varies  but  little  in  its  character,  has  been  eoro 
mented  upon  by  many  jurists  in  legal  treatises,  the  best  known  of  whie 
is  that  of  Dr.  Dambach. 

Its  main  objects  have  been  to  secure,  (I,)  the  monopoly  of  the  state;! 
(2,)  the  means  of  establishing  telegraphs  and  securing  their  protection: 
(3,)  proper  tariffs  and  rules;  (4,)  the  secrecy  of  dispatches ;  (5,)  preven 
tion  of  their  abuse. 

28.  With  regard  to  these  objects,  it  may  be  said  generally — 

(1 .)  That  the  monopoly,  springing  from  the  same  reasons  of  public  pol- 
icy whi(5h  direct  that  the  carrying  of  the  mails  be  confided  to  the  gov- 
ernment, and  not  being  based  on  fiscal  necessity,  has  been  nuiforinlj 
a  benefit  to  the  people.  The  use  of  a  term  in  itself  so  odious  is  calcu- 
lated  to  excite  antipathy  toward  any  institution  to  which  it  is  applied. 
As  has  been  justly  remarked  by  Mr.  Dupr6,  of  the  French  administration, 
the  only  monopoly  which  properly  deserves  odium  is  the  private  mo- 
nopoly, whether  originating  in  mistaken  grants  from  the  government  or 
the  slow  and  imperceptible  encroachment  on  public  rights  by  combina- 
tions of  private  capital.  The  monopoly  of  the  telegraph  is,  however,  of 
a  very  mild  form  in  several  of  the  states.  Concessions  are  freely 
granted  for  the  erection  of  private  wires,  and  wires  are  rented  to  partic:* 
requiring  their  use.  But  for  the  necessity  of  governmental  supervision 
in  time  of  war,  it  would  be  an  interesting  experiment  for  some  Burope^in 
country  (as,  for  instance,  Belgium,  where  no  application  has  ever*  been 
made  for  the  establishment  of  private  lines)  to  throw  the  telegraph  opeu 
to  the  competition  of  private  parties.  It  is  unfortunate  that  the  enor- 
mous price  paid  for  the  English  telegraphs  compelled  the  government 
to  abandon  the  design,  which  it  at  first  entertained,  to  leave  Ibe 
field  open  for  competitors,  and  to  let  the  people  judge,  upon  a  fair  trial, 
of  the  respective  merits  of  public  and  private  management,  both  as  to 
efficiency  and  economy.    I  do  not  doubt  that,  with  equal  facilities,  the 
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Pfovernment  woald  command  the  greater  confidence  and  receive  the 
larfcer  patronage,  and  the  experience  of  American  companies  has  shown 
t)iat  a  competitor  without  equal  facilities  is  not  to  be  feared.  Such  an 
experiment  is  perhaps  reserved  for  the  Government  of  this  country. 

(2.)  In  the  erection  of  lines  in  Europe,  private  rights  are  guarded  very 
carefully,  and  indemnities  paid  for  their  slightest  infringement.  Such 
indemnities  have  been  asked  ouly*once  in  the  whole  history  of  the  Bel- 
gian telegraphs.  The  lines  being  generally  placed  along  the  tracks  of 
riilways,  the  provisions  for  their  erection  and  maintenance  are  the  sub- 
ject of  arrangement  with  the  railway  authorities,  upon  which  a  special 
note  has  been  prepared.  Stringent  penalties  are  everywhere  inflicted 
upon  persons  destroying  them,  or  in  any  way  interfering  with  their 
working. 

(4,  5.)  There  are  similar  provisions  in  the  criminal  codes  with  regard 
to  the  violation  of  the  secrecy  of  messages  by  employes  of  the  telegraph 
or  others  and  their  detention  or  abuse.  In  Belgium  only  one  case  of 
violation  of  secrecy  has  yet  occurred,  while  cases  of  crime  or  misdemeanor 
com  mitted  by  aid  of  the  telegraph,  through  the  means  of  the  false  signature 
of  messages,  &c.,  have  been  not  infrequent.  To  avoid  p  irticipation  in 
such  unlawful  acts,  the  administrations  are  given  the  right,  which  is 
claimed  and  allowed  by  the  American  companies  in  most  of  the  States, 
to  refuse  such  messages  as  are  dangerous  to  the  public  peace  or  morals. 
That  this  riglit  is  given  only  to  save  the  authorities  of  the  telegraph 
from  culpability  and  not  for  political  purposes  is  evidenced  by  the  fact 
that  no  restrictions  are  placed  on  cipher-messages.  In  Europe,  as  in 
America,  the  courts  have  power  to  require  the  production  of  piessages 
as  evidence.  A  libel  may  be  committed  by  sending  a  private  dispatch, 
because  its  contents  are  made  known  to  the  operators. 

The  irresiK>u8ibility  of  the  state  for  errors  in  the  transmission  of  mes- 
sages, though  subjected  to  much  criticism,  has  been  uniformly  main- 
tained in  Europe,  for  reasons  similar  to  those  set  forth  in  the  message- 
blanks  of  the  American  companies  and  sustained  in  law  by  the  decision 
in  the  Oeorgia  case  in  1869.  The  price  of  a  wrongly-sent  message  may 
be  reclaimed  by  the  sender.  In  Belgium  in  1871  there  were  one  hun- 
dred and  seventy -five  complaints  to  two  and  a  half  millions  of  messages. ' 

A  general  synopsis,  even,  of  the  regulations  adopted  for  the  telegraph, 
and  based  upon  the  laws  thus  briefly  alluded  to,  would  be  entirely  too 
long  for  this  report.  It  is  therefore  limited  to  the  consideration  of  such 
points  in  the  administrative  systems  of  the  difllerent  countries  as  bear 
some  analogy  to  the  management  of  the  telegraphs  in  America  or  some 
relation  to  the  question  of  postal  telegraphy,  which  has  been  so  much 
agitated  here.  For  information  upon  these  subjects,  as  well  as  for  the 
statistics  which  are  appended  hereto  and  made  the  text  of  another  por- 
tion of  this  report,  we  are  x)rincipally  indebted  to  the  International  Bu- 
reau of  Telegraphs  at  Berne  and  to  its  otflcial  publications.  The  unfail- 
ing courtesy  of  Mr.  Ourchod,  the  director  of  the  bureau,  and  of  the  other 
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geDtlemen  coDnected  with  it,  in  famishing  data  to  Americans  interested 
In  the  solution  of  ttie  problem  of  cheap  telegraphy  on  this  side  of  th« 
Atlantic,  deserves  their  warme8t  thanks. 

ORGANIZATION  OP    TBB  TELEGRAPH  AND    ITS    RELATION    TO    OTHER 

BRANCHES  OF  THE  PUBLIC  SERVICE. 

29.  Oennany, — In  Germany  the  postal-service  and  that  of  the  tele- 
graphs form  two  distinct  departments,  and  are  both  considered  Ji^ 
general  directions  of  the  empire,  {Reichsland  amtalten^)  subject  only 
to  the  supervision  of  the  chancellor.  The  autonomy  of  the  telegriipli, 
however,  is  not  yet  extended  throughout  the  entire  territory  of  the  cou- 
federated  Germau  empire.  Bavaria  and  NViirtemberg  have  both  pr?- 
served  their  separate  administrations,  which  operate,  especially  so  far  as 
their  internal  service  is  concerned,  independently  of  the  general  direc- 
tions. 

In  Bavaria  the  administration  of  telegraphs  forms  a  subdivision  of 
the  department  of  communications,  which  embraces  the  railways,  posts. 
and  telegraphs.  The  degree  of  unitm  between  these  three  service^i  is 
much  closer  than  in  the  rest  of  Germany.  In  almost  all  towns  the  post 
and  telegraph  offices  are  placed  in  the  same  buildings,  and  fr«^quentlv 
under  the  same  control.  The  smaller  offices  are  generally  iu  the  handsS 
of  employes  of  the  post-office. 

In  Wiirtemberg  a  special  staff  is  employed,  recruited  principally  from 
ex-soldiers.  In  only  a  few  less  imporant  offices  are  the  postal  and  tele 
graphic  services  united  in  the  hands  of  the  same  person.  As  far  as  the 
central  administration  is  concerned,  the  telegraph,  the  posts,  and  the  rail- 
ways form  each  a  direction  iu  the  bureau  of  communications  attached  to 
the  department  of  foreign  ati'airs,  which  takes  the  name  of  ^^ Ministcrium 
d€8  Ausuciirtigen  Angelegenheiten  und  dtr  Verkersmistalten.^ 

30.  AuHiro-Hungary. — In  Austria  the  telegraph  has  until  lately  been 
a  '*diiectiou"  of  the  ministry  of  commerce,  together  with  the  post-ofiSce, 
but  by  a  recent  decision  this  special  direction  has  been  abolished  and 
its  duties  transferred  to  the  minister  himself.  In  the  new  organi- 
zation the  post  and  the  telegraph  form  one  section  of  the  ministry 
above  named,  at  the  head  of  which  is  {)laced  a  director  general  under 
the  authority  of  the  minister.  The  portion  of  this  section  relating  to 
the  telegraph  is  divided  into  three  parts:  the  technical  division,  tbe 
division  of  tariffs  and  of  international  correspondence,  and  the  division 
charged  with  the  working  of  the  lines.  For  the  financial  part  of  the 
service,  the  department  of  accounts  continues  to  lend  its  aid,  both  to 
the  telegraph  and  to  tbe  post.  In  the  international  service  the  more 
important  offices  employ  a  special  staff,  but  iu  the  greater  number 
of  small  places,  as  well  as  in  the  branch  offices  in  cities,  the  tele- 
graph is  placed  iu  the  same  office  and  under  the  same  authority  as  the 
post. 

In  Hungary  the  direction  of  telegraphs  is  placed  under  the  authority 
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of  the  direetor-general  of  posts  and  telegraphs,  who  is  himself  sabjeot 
to  the  miaister  of  commeroe.  The  relations  between  the  two  services, 
it  is  believed,  are  much  the  same  as  in  Austria. 

31.  Belgium. — The  direction  of  the  Belgium  telegraphs  forms  one  of 
the  eight  bnreans  of  the  general  direction  of  railways,  posts,  and  tele- 
graphs, under  the  department  of  public  works.  The  points  of  contact 
between  the  three  administrations  are  sufficiently  numerous.  Except 
in  the  principal  offices,  the  same  employ^  is  charged  with  two  of  these 
services,  and  sometimes  with  all  three.  The  post-office  gives  its  aid 
gratnitonsly  to  the  telegraph  in  forwarding  telegrams,  and  in  the  smaller 
towns  messages  and  letters  are  delivered  by  the  same  carriers.  On  the 
other  hand,  messages  on  postal  service  are  sent  free  by  the  telegrat>h. 
The  stamps  used  for  telegrams  are,  however,  different  from  those  used 
for  letters;  and  in  the  money-order  service  the  telegraph  is  only  an  in- 
t^irmediary,  lending  its  aid  to  the  post-office  in  consideration  of  the 
price  of  the  message,  and  taking  no  responsibility.  A  very  large  num- 
ber of  dispatches  is  annually  transmitted  on  the  service  of  the  state 
railways,  (as  well  as  tor  railways  belonging  to  private  companies,)  in  re- 
Uvu  for  which  the  telegraph  receives  free  transportation  for  its  mate- 
rials, &c.,  as  in  America. 

32.  Denmark. — ^The  telegraphic  administration  in  Denmark,  like  the 
post-office,  depends  upon  the  ministry  of  finance,  but  the  penonnel  of 
each  service  is  distinct.  The  only  points  of  contact  are  the  accepting 
by  the  telegraph-offices  of  postage-stamps  for  the  payment  of  telegrams 
forwarded  from  places  where  no  offices  exist,  (the  stamps  being  turned 
over  to  the  post-office  for  their  value,)  and  in  the^  telegraphic  money- 
order  service,  the  post-office  receiving  on  telegraphic  money-orders  a 
tax  of  only  two  skilliugs,  (one  cent.) 

33.  Spain. — In  Spain  the  telegraph  forms  one  section  of  the  general 
direction  of  posts  and  telegraphs,  often  styled  the  general  direction  of 
communications,  which  itself  is  placed  under  the  ministry  of  the  interior. 
The  two  services  have  distinct  staffs  in  the  principal  offices,  but  in  the 
smaller  towns  the  telegraph  is  not  generally  employed,  except  in  con- 
juuction  with  the  post-office,  the  municipalities  furnishing  the  neces- 
sary offices.  fTeither  of  the  two  services  has  a  financial  department, 
their  receipts  being  turned  directly  into  the  general  treasury,  by  means 
of  the  sale,  by  agents  foreign  to  both  administrations,  of  stamps,  which 
are  the  same  for  telegrams  as  for  letters. 

34.  France. — Since  the  introduction  of  telegraphy  into  France  the 
telegraph  has  formed  a  department  distinct  from  the  post-office,  and 
belonging  to  a  different  ministry,  the  latter  being  a  branch  of  the 
ministry  of  finance,  and  the  telegraph  depending  on  the  ministry  of  the 
iuterior.  The  staff  of  each  service  is  distinct,  except  in  a  very  few  of 
the  smaller  offices,  where  the  postmaster  is  charged  with  the  direction 
of  the  telegraph.  In  most  of  the  small  towns,  however,  the  telegraph 
i»  confided  to  one  of  the  secretaries  of  the  ^^mairie,''  or  municipal  gov- 
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ernmeni,  or  to  the  teachers  of  the  public  schools.  The  telegraph  trans- 
mits gratuitoasly  the  service-messages  of  the  post-office,  and  the  latter* 
in  turn,  franks  the  letters  of  the  telegraphic  admioistratioo,  ia  con- 
formity with  the  "franking  privilege,"  accorded  by  general  law  to  all 
branches  of  the  public  service,  both  for  letters  and  telegrams.  Tbe 
telegraph  also  lends  its  aid  to  the  post-office  in  the  transmission  of 
money-orders,  but  without  rt^spoosibility,  and  only  as  an  intermediary 
between  the  post-offices  at  the  points  of  departure  and  arrival.  The 
receipts  and  expenses  of  the  two  services  are  kept  entirely  distinct.  For 
some  time  the  telegraphic  administration  employed  stamps  for  the  pay- 
ment of  dispatches  of  a  different  kind  from  those  used  for  letters,  the 
stamps  of  neither  administration  being  received  by  the  other. 

The  question  of  a  more  intimate  nnion  between  the  post-office  and  the 
telegraph  has  been  frequently  raised.  In  1865  the  proposition  was 
rejected  after  inquiry  by  a  committee  and  a  debate  in  the  (3orps  Legisla- 
tif.  During  the  latter  part  of  the  Franco-German  war  tbe  two  services 
were  temporarily  placed  under  one  head,  but  this  consolidation  was  not 
preserved  after  the  signing  of  the  treaty  of  peace.  At  present,  how- 
ever, the  fusion  of  the  two  administrations  under  one  ministry  is  again 
proposed,  and  is  under  consideration  by  the  committee  of  the  national 
assembly  charged  with  the  inquiry  into  the  various  branches  of  the 
administration. 

35.  Great  Britain, — Great  Britain  is,  perhaps,  the  country  where  the 
most  complete  fusion  between  the  post-office  and  the  telegraph  has  been 
established.  It  is  the  post-office  which  has  purchased  and  now  operates 
the  lines  formerly  bf^longing  to  private  companies.  The  services  are 
bound  together  in  their  central  direction,  and  their  administrative 
limits  are  the  same,  while  in  the  greater  number  of  offices  the  postmaster 
is  charged  with  the  control  of  the  telegraph.  At  some  2,800  offices  the 
postmasters  themselves  provide  for  the  service,  receiving  therefor  com- 
missions on  the  receipts,  which  average  about  10  shillings  per  week. 
For  this  sum  the  postmaster  provides  a  plitee  for  writing  messages  and 
room  for  the  instruments  and  batteries.  lie  also,  unless  he  performs 
the  work  personally,  furnishes  an  operator,  generally  a  member  of  his 
family,  and  a  messenger  for  delivery  of  tbe  dispatches.  In  the  larger 
offices  the  head  postmasters  receive  for  their  res[)onsibi1ity  and  personal 
supervision  allowances  depending  partially  upon  the  number  of  mes- 
sages forwarded  and  partially  upon  the  number  of  circuits  worked  from 
their  offices.  The  allowance  cannot  be  less  than  i&lO  per  anunm,  nor 
exceed  £50,  except  by  special  arrangement.  In  the  offices  where  a  spe- 
cial staff  is  employed,  it  is  made  up  of  the  old  employes  of  the  companies 
or  of  i)ersons  instructed  in  their  duties  at  the  several  schools  attached 
to  the  department.  Wherever  possible,  however,  the  postal  clerks  and 
emi)loy4s  are  taught  the  use  of  the  telegraph,  and  the  two  services 
merged  in  their  hands.  The  technical  portion  of  the  service  is  commit- 
ted to  au  engineers' department,  employing  between  five  and  six  bun- 
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dred  persons,  among  whom  are  many  well-paid  and  thorouglily  capable 
officers.  The  stamps  used  by  the  telegraph  and  post-office  are  identical, 
and  the  offices  are  generally  in  the  same  bailding.  Each  post-office  is 
also  an  office  of  deposit  for  telegrams,  which  are  forwarded  to  the  nearest 
tele<^raph-station. 

36.  Italy. — In  Italy  the  telegraph  was  formerly  attached  to  the  post- 
office,  bat  the  decree  of  September  IS,  1865,  constitutes  it  an  independ- 
ent general  direction,  belonging,  together  with  the  post-office,  to  the 
ministry  of  pablic  works.  The  staff  is  distinct,  even  in  the  smaller 
offices,  the  management  of  which  is  confided,  as  in  France,  to  agents  of 
the  municipalities. 

37.  Norway, — In  Norway  the  direction  of  telegraphs  depends  npon 
the  department  of  marine  and  of  posts.  The  personnel  of  the  telegraph- 
offices  is  generally  independent  of  the  post-office. 

38.  Netherlands. — As  with  the  postal  service,  the  administration  of 
telegraphs  in  the  Netherlands  belongs  to  the  ministry  of  finance.  It  is 
placed  under  the  authority  of  a  special  officer,  called  the  referenAaire^ 
charged  with  the  direction  of  the  telegraphs.  In  the  offices  of  uiedinm 
and  lesser  importance,  inclading  those  established  at  the  reqnest  of 
communes,  the  two  services  are  placed  in  the  same  building  and  under 
the  same  anthority. 

39.  Portugal, — The  general  direction  of  telegraphs  and  lighthouses 
constitutes  in  Portugal  a  service  distinct  from  that  of  the  post-office, 
bat  the  two  bureaus  belong  to  the  same  department,  viz,  that  of  public 
works,  A  special  staff  is  employed,  even  in  the  smaller  towns,  except 
where,  as  in  France,  municipal  agents  act  as  empld>'6s  of  the  telegraph. 

40.  Rawnania. — In  Boumania  the  two  administrations  form  but  one 
ireneral  direction,  belonging  to  the  ministry  of  the  interior.  Their 
organization  is  regulated  by  the  same  law,  they  have  the  same  central 
administration,  and,  save  in  a  few  important  places,  their  offices  are  in 
the  same  building  and  under  the  authority  of  the  same  person.  Finally, 
tbeir  receipts  and  expenses  are  merged  together  in  their  accounts. 

41.  JSi»irta. — The  general  direction  of  telegraphs  in  Russia  is  com- 
pletely independent  of  the  post-office,  although  both  are  attached  to 
the  same  ministry,  viz,  the  interior.  The  staff  of  each  service  is  gen* 
erally  distinct,  except  in  a  few  smaller  offices.  It  is  recruited  princi- 
pally among  those  who,  by  the  Eussian  laws,  are  eligible  to  public 
office.  In  some  unimportant  places,  however,  the  municipal  agentSf 
and  in  others  women,  are  employed. 

42.  Servia, — In  Servia  the  telegraph  is  a  bureau  in  the  department  of 
the  interior.  If  not  completely  merged  with  tho  post-office,  as  in  Rou- 
mania,  it  has  at  least  many  points  in  common  with  it,  both  as  regards 
the  central  administration  and  the  working  of  its  offices. 

43.  Sweden. — In  Sweden  the  general  direction  of  telegraphs,  which 
comprises,  in  addition  to  the  telegraph  service  proper,  that  of  the  sema- 
phores or  optical  signals,  is  completely  distinct  from  the  post-office. 
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The  telegraph-system  of  the  kiDgdom  is  divided  into  two  districts,  each 
noder  the  control  of  an  inspector-general  subject  to  the  general  director. 
The  personnel  of  the  service  is  distinct,  the  smaller  offices  being  gen- 
erally confided  to  women. 

44.  Switzerland, — Like  the  post  office,  the  telegraph  in  Switzerland  is 
placed  among  the  attributes  of  the  confederation,  but  with  this  differ- 
ence, that,  the  postal  service  being  formerly  carried  on  by  the  cantonid 
governments,  the  constitation  of  1848,  by  which  it  was  transferred  to  the 
confederation,  stipulated  for  certain  indemnities  in  favor  of  the  cantons, 
while,  the  telegraph  having  been  from  the  beginning  a  recognized  fed- 
eral institution,  its  receipts  have  always  been  collected  by  the  confedera- 
tion. The  two  services  are  placed  under  the  authority  of  the  federal 
councilor  charged  with  the  direction  of  the  post-office.  The  central 
administrati(m  forms  a  special  direction,  having  a  chief  and  a  staff  com- 
pletelj'  distinct.  The  administrative  limits  are  equally  separate,  Switz- 
erland beingdivided,  with  regard  to  the  postal  service,  into  eleven  depart- 
ments, and  with  regard  to  that  of  the  telegraph  into  six.  At  the  head 
of  each  of  these  latter  is  placed  an  inspector,  whose  duties  relate  exclu- 
sively to  the  telegraph.  The  cashier  of  the  post-office,  however,  jier- 
forms  the  same  service  for  the  telegraph  in  each  district  of  the  latter 
as  for  the  post.  The  staff  of  the  principal  special  telegraph-offices 
is  completely  independent  of  the  post-office  and  subject  only  to  the 
administration  of  the  telegraphs  or  to  the  chief  of  the  post-office  as  head 
of  services.  The  offices  of  both  are  generally  placed  in  the  same  build- 
ing, but  in  separate  rooms.  In  the  smaller  towns  the  Siime  agent  is  gen- 
erally charged  with  both  functions,  receiving  si)ecial  compensation  for 
each  service.  The  stamps  used  are  distinct.  The  telegraph  lends  its 
aid  to  the  post-office  for  the  transmission  of  money -orders.  On  the  other 
hand,  the  post  office  franks  telegrams  forwarded  from  a  postal  to  a  tele- 
graphic station,  or  vice  versa. 

45.  Turkey. — Formerly  the  telegraphic  administration  in  Turkey  con- 
stituted a  general  direction  distinct  from  the  postal  service,  but  this 
direction  having  been  abolished  toward  the  end  of  the  year  1871,  in 
consequence  of  measures  of  re-organization  undertaken  by  the  new 
grand  viziex,  Mahmoud  Pacha,  its  functions  were  transferred  directly  to 
the  post-office.  As  yet  the  personnel  of  the  service,  at  least  so  far  as  the 
offices  open  to  internatiouHl  correspondence  are  concerned,  remains 
distinct  from  that  of  the  post-offices. 

RELATIONS  BETWEEN  TELEGEAPHIO  ADMINISTRATIONS  AND  RAILWAY 

COMPANIES. 

46.  Oermany, — All  railway-stations  in  Germany  are  authorized  to 
transmit  telegrams  for  the  public  on  the  following  conditions : 

These  dispatches  are  snbject  to  the  same  rules  as  are  applied  to  the 
governmental  service.  Messages  relating  to  the  service  of  the  railways 
have  priority  over  their  lines.    Private  dispatches  are  not  delivered  at 
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the  Stations  except  in  places  where  there  is  no  ffovernmontal  office,  or 
when  they  are  addressed  to  persons  travelinpf  o\rer  the  railways,  or  when 
the  sending  and  receiving  stations  are  in  the  same  tariff  '^zone"  or  cir- 
cumscription. No  railway-station  is  allowed  to  transmit  messages 
beyond  the  frontier  of  the  empire. 

In  all  places  where  there  are  both  governmental  and  railway  offices  they 
are  connected  by  wire,  unless  they  are  situated  very  close  to  each  other. 
The  stations  may  also  ber  connected  to  the  nearest  governmental  offices 
in  adjacent  places  at  the  expense  of  the  administration,  and  the  lines 
are  worked  by  the  agents  of  the  state  and  the  railway.  When  there  is 
no  line  the  exchange  of  dispatches  is  made  by  special  messengers. 

The  railway  companies  receive  for  messages  transmitted  exclusively 
over  their  lines  the  entire  tax.  If  the  messages  trav.erse  in  part  the 
lines  of  the  stat.e,  the  railways  receive  5  silbergroscheu  (a  little  over  10 
cents)  per  message,  without  regard  to  the  number  of  words  up  to  fifty. 
Every  fifty  words  or  fraction  thereof  constitute  a  separate  dispatch,  so 
lar  as  payment  is  concerned.  Each  railway  over  whose  lines  a  message 
may  pass  receives  its  proportion  of  the  sum  allowed.  For  each  message 
deposited  at  a  railway  station  and  sent  immediately  by  wite  or  messen- 
ger to  a  governmental  office  in  the  same  or  an  adjacent  place,  the  railway 
company  is  also  entitled  to  luilf  the  above  charge  for  messages  travers- 
ing the  lines  of  the  state  and  railways  jointly.  The  same  proportion  of 
the  total  charge  is  received  by  the  state  on  messages  deposited  at  its 
offices  and  sent  to  the  rail  way  stations  for  transmission.  For  delivery 
beyond  a  distance  of  one  English  mile  (about  one-quarter  German  mile) 
from  the  railway -station,  the  company  may  also  charge  a  sum  not  to 
exceed  5  silbergroscheu.  For  delivery  at  the  distance  of  a  German  mile, 
9  silbergroscheu  mav  be  charged,  and  9  more  for  each  additional  mile. 

47.  AustroSungary. — In  Austro-Hungary  the  relations  of  the  admin- 
istration of  telegraphs  with  the  different  railway  companies  are  regu- 
lated by  contracts,  cout;iiniug  generally  the  following  c*x)nditions : 

]So  charge  is  made  for  service-dispatches  of  the  railways  (even  before 
the  completion  of  their  tracks)  upon  the  lines  of  the  state.  Private  dis- 
patches, sent  over  either  governmental  or  railway  wires,  are  snbject  to 
the  same  general  regulations.  The  com{)anies  transmit  such  private 
messages  as  do  not  interfere  with  their  own  service  in  the  name  and 
fur  the  account  of  the  government,  receiving  therefor  for  each  message 
of  twenty  words  or  less  deposited  in  and  transmitted  from  a  railway 
station  a  tax  of  20  kreutzers,  (10  cents,)  and  5  cents  for  every  additional 
ton  words.  If,  however,  the  message  is  sent  for  transmission  to  a  gov- 
(Tnmental  office  within  the  same  local  limits  as  the  railway-station,  the 
former  receives  the  entire  tax  of  20  kreutzers.  If  there  is  a  govern - 
mental  office  in  the  same  locality,  the  railway  is  not  generally  allowed 
to  receive  private  messages,  except  local  messages  and  those  of  travel- 
ers. These  latter  are  subject  to  a  charge  of  20  kreutzers  for  the  bene- 
tt  of  the  company.    If  the  railway  delivers  a  message  at  a  place  where 
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there  is  a  i^overn mental  office,  it  receives  10  kreutzers  if  the  message 
contains  twenty  words  or  less,  and  5  kreutzejrs  for  each  series  of  ten 
words  beyond  twenty.  The  accounts  are  squared  each  mouth,  and  ac- 
oepteil  without  dispute  if  the  difference  between  those  of  the  companies 
and  those  of  the  government  does  not  exceed  1  per  cent. 

The  state  has  the  right  to  establish  lines  along  the  tnieks  of  the  rail- 
ways and  to  string  its  wires  upon  the  poles  of  the  companies.  The  lat- 
ter  pay  all  expenses  of  stringing  their  own  wires,  and  also  all  expenses 
of  their  special  lines  when  established,  but  the  c6ustruction  of  these 
latter  is  undertaken  by  the  state.  In  planting  poles  and  the  establish- 
ment of  tunnel  and  underground  lines,  the  officers  of  the  government 
consalt  those  of  the  companies.  Any  removal  or  change  of  wires  de- 
manded by  the  latter  is  made  at  their  expense,  but  by  the  agents  of  the 
government.  The  companies  have  the  right  to  establish  offices  in  each 
signal  or  other  station,  notifying  the  government  thereof.  They  can 
use  such  instruments  for  their  service  as  they  see  fit,  furnishing  the  ad- 
ministration with  a  sufficient  number  for  the  state  control  if  another 
system  than  the  Morse  is  adopted.  Each  company  submits  its  code  of 
signals  to  the  approval  of  the  administration.  The  staff  of  the  former 
is  subject  to  the  same  rules  governing  that  of  the  latter,  and  subject  to 
sus|>ensiou  or  dismissal  by  the  government.  The  wires  may  be  ran  by 
the  companies  into  their  stations  or  signal-houses.  If  this  work  is  done 
by  the  government,  its  cost  is  paid  by  the  companies.  The  latter  are 
also  required  to  furnish  their  own  apparatus,  and  may  procure  Uiem  at 
cost  from  the  government.  The  surveillance  and  maintenance  of  the 
wires  sti*etched  by  the  companies  upon  the  poles  of  the  government  is 
undertaken  by  the  latter,  at  a  charge  of  15  florins  (about  $7.20)  for  the 
iirst  wire  and  10  florins  for  each  additional  wire.  The  wires  upon  the 
companies'  poles  are  watched  and  maintained  by  their  officers.  The 
messages  of  the  companies  are  subject  to  inspection  by  the  government, 
and  if  found  not  to  be  on  their  service,  are  liable  to  a  charge  of  one  and 
one-half  times  or  twice  the  normal  tariff.  In  case  of  interruption  on  the 
lines  of  the  state,  governmental  dispatches  are  sent  free  over  the  rail- 
way wires,  and  vice  versa.  The  state  has  the  right  in  case  of  war  or  sim- 
ilar emergency  to  suspend  entirely  the  working  of  the  railway-telegraphs. 
Superintendents  and  those  charged  with  the  construction  of  telegraphs 
receive  permanent  passes  on  the  railways.  Free  passes  are  also  given, 
at  the  request  of  the  administration,  to  persons  traveling  on  the  service 
of  the  telegraph. 

48.  Belgium. — The  companies  operating  railways  in  Belgium  under 
concessions  from  the  government  have  all  concluded  contracts  with  the 
administration  of  railway  posts  and  telegraphs  by  which  they  have 
agreed  to  send  messages  tor  the  public  for  the  account  of  the  adminis- 
tration and  without  profit  to  themselves.  They  forbid,  at  the  same  time, 
all  free  correspondence  between  their  agents,  except  strictly  upon  the 
service  of  the  railways.    These  contracts  are  all  similar  in  their  nature, 
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and  their  provisions  are  united  in  the  form  of  general  regulations  issued 
by  the  administration  of  telegraphs. 

Lines  are  established  by  the  government  along  the  railways  of  these 
companies,  with  such  offices  and  apparatus  as  the  administration  may 
think  proper.  The  companies  may  add,  at  their  own  expense,  to  such 
wires,  offices,  and  apparatus,  the  material  being  approved  by  the  admin- 
istration. The  companies  are  not,  however,  obliged  to  provide  special 
wires  as  long  as,  in  the  judgment  of  the  telegraphic  authorities,  those 
existing  are  sufficient  for  the  service  of  both  the  state  and  the  railway. 
By  consent  of  the  administration,  the  companies  may  opeu  offices  for 
their  own  use  upon  the  wires  of  the  state.  In  case  the  administration 
demands  the  erection  by  the  companies  of  s  pecial  wires  for  the  service 
of  the  latter,  the  companies  must  comply  within  six  months  or  abandon 
the  use  of  the  governmental  wires. 

Public  and  private  messages  must  be  received  at  the  railway-offices. 
These,  however,  are  established  by  the  companies  to  suit  the  needs  of 
their  service.  In  return,  railway-messages  are  sent  free  over  the  wires 
of  the  government,  care  being  taken  to  grant  no  greater  use  of  state 
wires  to  the  companies  than  is  a  fair  equivalent  for  the  use  of  railway- 
wires  by  the  state. 

All  dispatches  relative  to  the  railway  service  are  sent  free  as  far  as 
their  Hnes  of  track  extend,  but  not  beyond  this,  except  messages  upon 
the  service  of  two  or  more  railways,  or  those  between  the  stations  of  a 
railway  and  its  general  office  when  the  latter  is  off  the  line  of  road.  To 
obtain  the  use  of  the  state  wires  and  apparatus  on  international  lines, 
the  companies  must  obtain  the  consent  of  the  neighboring  government. 

The  railways,  like  those  of  the  state,  transport  free  all  employes  and 
material  designated  by  the  administration  of  telegraphs,  whether  en- 
gaged in  or  designed  for  the  construction  of  lines  along  said  railways 
or  not. 

The  repair  and  maintenanoe  of  the  wires  of  either  party  are  confided 
to  the  agents  of  the  administration,  but  the  material  for  such  service  is 
famished,  as  are  the  instruments  and  office- fixtures,  by  the  party  to  be 
heuetited. 

The  otiices  used  by  both  parties  are  divided  ii|to  four  classes,  and 
their  expenses  divided  according  to  the  use  to  which  they  are  subject. 

The  officers  of  the  first  and-  second  classes  of  these  bureaux  mixtes 
most  be  kept  open  from  7  a.  m.  to  9  p.  m.,  those  of  the  third  and  fourth 
classes  from  9  to  12  a.  m.  and  from  2  to  7  p.  m.^  for  the  reception  of  pri- 
vate messages.  In  each  of  their  offices  the  companies  designate  one 
employ^,  and  sometimes  as  many  as  three,  to  whose  services  the  adminis- 
tration of  telegraphs  has  a  right  during  at  leaat  four  hours  of  the  day, 
the  exigencies  of  the  companies'  service  being  first  considered.  The 
employes  of  the  state  in  the  mixed  offices  are  required  to  observe  th  e 
requisitions  of  the  statiou-masters,  with  regard  to  the  police  of  the  sta- 
tion and  the  telegraphic  service  of  the  railways.  '  The  instruments  must 
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be  securely  placed.  Oovernmeutal  offices  kept  open  daring  the  night 
must  take  messages  on  the  service  of  the  railroads^  and  vice  versa.  The 
admioistratiou  charges  itself  with  the  instruction  of  the  employes  of  the 
railways  in  mixed  offices.  Either  party  may  demand  the  dismissal  of 
employes  of  the  other  for  sufficient  cause. 

Upon  the  wires  of  the  state,  used  also  by  the  companies,  the  order  of 
messages  is  as  follows:  Ist,  sor vice- messages  relating  to  the  working 
of  the  wires;  2d,  dispatches  of  state;  3d,  private  messages;  4th,  ordi- 
nary service-messages.  Ou  special  railway-wires  messages  on  railway 
service  take  precedence  of  those  on  private  business. 

Private  messages  must  be  written  upon  the  blanks  of  the  administra- 
tion and  forwarded  within  a  certain  time  to  its  central  office.  All  other 
messages  are  registered  in  books  kept  for  that  purpose,  subject  to  in- 
spection by  the  officers  of  the  administration.  lu  mixed  offices  of  the 
first  and  second  class,  messages  are  delivered  by  the  administration,  and 
at  its  expense ;  in  those  of  the  third  class  by  the  companies,  at  their 
own  cost;  and  in  those  of  the  fourth  class  by  the  companies,  at  a  charge 
to  the  administration  of  4  cents  per  message.  In  mixed  offices  of  the 
second,  third,  and  fourth  classes  6  cents  per  message  is  allowed  to  agents 
of  the  companies  for  each  private  message  sent  or  received  up  to  the 
first  hundred  in  any  six  mopths,  and  beyond  the  first  hundred  the 
charge  is  2  cents,  the  total  of  such  allowance,  however,  not  to  fall  below 
the  sums  received  for  such  service  before  the  1st  of  January,  1866,  (date 
of  the  50  per  cent,  reduction  of  tariffs  in  Belgium.) 

No  responsibility  is  assumed  by  the  administration  for  damages  re- 
sulting from  the  fault  of  its  agents  in  transmitting  messages  on  railway- 
service,  nor  by  the  railways  for  those  which  may  result  from  the  fault 
of  their  servants  in  sending  messages  for  the  public. 

These  regulations  have  for  their  principal  object  the  fusion  of  the 
governmental  and  railway  telegraphs  into  one  system,  of  which  the  gov- 
ernment shall  have  a  general  supervision,  and  over  which  the  dispatches 
of  the  state,  the  public,  and  the  railways  may  circulate  freely,  without; 
other  distinctions  than  those  necessary  for  their  efficiency.  In  one 
word,  the  state  and  the  railways  form  an  association  with  the  design  of 
providing,  at  common  expense  and  as  regularly  and  eeonomicallj  as 
possible,  for  all  classes  of  telegraphic  correspondence. 

49.  France. — In  France  the  railway  companies  can  only  establish  lines 
of  telegraph  by  virtue  of  concessions  from  the  government.  These  con- 
cessions have  been  made  the  objects  of  successive  acts  for  each  partic- 
ular company.  It  has  been  the  intention  of  the  administration  to  unite 
the  provisions  of  these  acts  in  one  general  regulation,  but  so  far  this 
has  not  been  done.  The  following  are,  however,  the  principal  of  these 
provisions : 

The  state  has  the  right  to  build  lines  along  the  tracks  of  the  railways. 
The  wires  of  the  companies  placed  on  the  poles  of  the  government  must 
not  interfere  with  the  service  of  the  latter.    All  expenses  of  constraction 
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of  the  special  wires  of  the  companies  are  borne  by  tbem,  but  tbe  work  is 
done  under  the  direction  of  the  officers  of  the  government.  The  tele- 
graph otHces  in  the  railway-stations  are  required  to  be  easily  accessible 
to  the  public.  The  state  has  the  right  to  establish  in  every  station 
where  it  may  think  proper  an  office  controlled  by  itself.  In  such  offices 
tbe  employes  of  the  state  perform  the  telegraphic  service  of  the  railways, 
aud  their  salaries  and  their  iudemuities  for  night-service,  &c.,  are  paid 
by  the  latter,  according  to  their  grade. 

The  companies  have  the  right  to  transmit  free  all  messages  relative 
to  their  service,  which  messages  are  registered,  as  in  Belgium. 

The  companies  furnish  the  director  of  telegraphs  with  lists  of  their 
agents  authorized  to  use  the  telegraph.  Their  dispatches  are  sent  in 
the  order  of  deposit,  unless  the  order  is  changed  by  the  station-master. 
At  all  stations  governmental  messages  have  i)riority,  and  dispatches 
of  the  companies  take  precedence  of  private  messages. 

The  companies  furnish  the  instruments  and  batteries  in  offices  oper- 
ated by  the  employes  of  the  state.  The  inspectors  of  telegraphs  are 
charged  with  their  maintenance.  Agents  of  the  government  employed 
\ti  the  stations,  although  paid  by  the  companies,  are  subject  only  to  the 
orders  of  tbe  administration.  Their  salaries  are  first  paid  by  the  latter 
and  re-imbursed  to  the  treasury  annually  by  the  companies.  Passes  are 
granted  to  the  officers  and  employes  of  the  telegraph  on  presentation 
of  letters  signed  by  the  director.  The  companies  also  transport  free 
all  materials  necessary  for  the  construction  or  maintenance  of  lines. 

With  regard  to  the  transmission  of  private  messages,  most  of  the  sta- 
tions are  thrown  open  to  the  public  on  the  following  conditions:  Upon 
messages  to  bedeli  vered  from  rail way-statiouM,  they  are  entitled  to  charge 
the  sender  10  cents,  if  the  addressee  resides  within  one  kilometer  (about 
three-fifths  of  a  mile)  from  the  station,  and  10  cents  more  for  each  addi- 
tional kilometer.  They  also  receive  a  rebate  of  40  per  cent,  upon  the 
amounts  received  for  telegrams  by  their  station-masters  and  turned  in 
to  the  treasury,  so  that  the  administration  receives  only  three-fifths  of 
the  moneys  taken  in  for  messages  at  the  railway-stations. 

50.  Oreat  Britain. — By  article  9  of  the  telegraph  act  of  1868,  the 
post-office  acquired  the  perpetual  right  of  way  (the  railway  companies 
coDsenting)  for  the  ere(3tion  of  its  lines  along  the  tracks  of  the  railways, 
the  right  to  place  its  wires  upon  the  poles  of  the  companies,  and  the  right 
for  the  public  to  transmit  messages  over  the  wires  of  the  companies. 

The  conditions  upon  which  these  rights  have  been  obtained  rival  in 
their  extraordinary  character  those  exacted  by  the  telegraph  compa- 
nies for  the  purchase  of  their  lines,  which,  it  will  be  remembered,  as  soon 
as  their  sanctions  by  Parliamei\D  became  known,  caused  an  advance  of 
Irom  100  to  200  per  cent,  in  the  market- value  of  their  shares. 

All  wires  belonging  to  the  telegraph  companies  which  had  been  used 
for  railway-service  were  bought  by  the  government  and  turned  over 
absolutely  to  the  railways.    The  railways  retained  those  wires  which 


64  VfENNA  INTERNATIONAL   EXHIBITION,   1873, 

were  tlisir  own  property,  and  were  given  the  right  to  place  others 
upon  the  poles  of  the  government.    The  companies  have  the  right  to 
displace  the  linen  of  the  government,  if  the  service  of  the  railways 
requires  it,  and  at  the  expense  of  the  government. 
As  indemnity  to  the  railway  companies,  the  post-office  pays — 

a.  The  amount  of  twenty  years'  net  profit  (if  there  be  any)  on  mes 
sages  heretofore  sent  by  the  railway  companies  for  their  account,  c:il(m 
lated  on  the  basis  of  the  prodt  for  the  year  preceding  the  1st  of  Jaly. 
1868. 

b.  Twenty  times  the  annual  increase  of  said  profit,  csilculated  upon 
the  bsisis  of  the  average  increase  for  the  three  preceding  years. 

c.  The  rents  and  other  payments  annually  payable  to  the  railway 
companies  by  the  telegraph  companies  during  the  unexpired  terms  of 
their  respective  contracts,  and  upon  the  conditions  embraced  in  said 
contracts. 

d.  Such  sums  as  may  be  agreed  upon  or  awarded  for  the  loss  by  the 
railway  companies  of  the  right  of  granting  new  w<iys  or  making  new 
arrangements  with  telegraph  companies,  and  also  on  account  of  the 
monopoly  conceded  to  the  postmaster-general. 

e.  Such  sums  as  may  be  agreed  upon  or  awarded  for  the  reversible 
interests  (if  an^)  of  the  railway  companies,  in  the  receipts  of  the  tele 
graphs  from  private  messages  at  the  expiration  of  the  contracts  with 
the  respective  telegraph  comi>anies. 

/,  Such  sums  as  may  be  agreed  upou  or  awarded  for  the  loss  occa- 
sioned by  the  dismissal  of  clerks  actually  paid  by  the  telegraph  com 
panies,  and  by  all  extraordinary  expenses  incurred  by  the  railways  in 
working  its  own  telegraphs,  by  i*eason  of  the  separation  of  the  two  sys- 
tems. 

g.  The  postmaster-general  is  to  transmit,  free  of  charge,  to  their  re 
spective  destinations  throughout  the  United  Kingdom,  all  dispatcher} 
relative  to  the  service  of  the  railways. 

h.  In  consideration  of  its  per]>etual  right  of  way,  the  post-office  mu:>t 
pay  annually  to  the  companies  such  sums  per  mile  and  per  wire  as  shall 
be  agreed  u])on  or  awarded. 

The  arbitrator,  in  determining  the  sums  to  be  paid  to  the  railways 
under  the  above  stipulations,  must  t^ike  into  consideration  the  contr«ict^ 
formerly  existing  between  the  railway  and  telegraph  companies  and 
the  fact  that  the  cession  was  obligatory  upon  the  companies. 

The  companies  accept  dispatches  for  transmission  over  their  lines  or 
over  those  of  the  state.  Over  the  former,  however,  their  own  messa^ec$ 
have  priorit3\  On  e«*ich  private  message  sent  over  the  wires  of  the  cotn 
pany  or  by  the  company's  employes  over  the  wires  of  the  Government, 
or  both,  lid.  is  paid  to  the  company.  On  each  private  message  receive^l 
by  the  lines  of  the  company  and  delivered  by  it  within  a  radius  of  one 
mile  from  the  station,  3d.  is  also  paid ;  if  delivered  at  a  distance  of  from 
one  to  two  miles,  Qd. ;  two  to  three  miles,  Is.  3d.}  and  beyond  three  miles. 
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6f?.  per  mile.  For  press-dispatches  the  companies  receive  3(i.  per  hun- 
dred words  or  fraction  thereof.  If  the  companies  undertake  to  transmit 
press-messages  or  others  outside  of  their  ordinary  hoars  of  service,  they 
may  charge  a  moderate  additional  tax,  explaining  to  the  senders  that 
sach  charge  is  for  the  benefit  of  the  railway.  The  accounts  must  be 
stated  weekly  by  the  companies  and  paid  quarterly  by  the  post-office. 
Messages  on  the  service  of  the  post-office  are  sent  free  over  the  railway- 
wires,  and  must  be  delivered  free  within  a  radius  of  one  mile. 

All  of  these  arrangements  were  made  subject  to  revision  five  years 
from  the  date  of  the  transfer  of  the  telegraphs  to  the  state.  .Large 
claims  have  been  made  against  the  post-office  under  the  stipulations 
eutered  into  with  the  companies,  and  the  cost  of  the  telegraphs  to  the 
state,  already  exceeding  threefold  their  cost  to  the  companies,  will 
probably  be  further  increased. 

51.  Italy, — In  Jtaly,  as  in  Prance,  the  relations  between  the  tele- 
graphic administration  and  the  railways  are  regulated  by  the  terms  of 
the  different  contracts  existing  between  them. 

Generally  the  lines  along  the  tracks  are  built  by  the  state,  according 
to  the  plans  adopted  for  its  own  system.  The  state  also  reserves  the 
right  to  remove  lines  run  on  the  highways  to  the  line  of  the  railways. 

The  companies  are  given  the  use  of  one  or  more  wires,  according  to 
the  exigencies  of  their  service,  as  well  as  the  right  to  establish  such 
number  of  stations  as  they  may  think  fit.  The  state  reserves  the  right 
to  install  in  the  stations  officers  of  its  own,  the  room,  being  furnished 
by  the  companies.  To  aid  the  construction  of  lines,  the  companies  pay 
to  the  state  generally  100  francs  per  kilometer  of  line  and  75  francs  for 
each  kilometer  of  galvanized  wire.  The  «tate  and  the  companies  pro- 
cure, each  on  its  own  account,  the  instruments  and  material  necessary 
for  its  service.  The  companies  transport  free  the  employes  and  mate- 
rial of  the  administration.  The  state  maintains  the  lines,  the  compa- 
nies contributing  annually  S  francs  for  the  first  and  5  for  each  subse- 
quent wire  set  apart  for  their  service.  The  companies  may  open  stations 
for  the  public,  informing  the  administration  ten  days  in  advance  of  its 
intention  to  do  so,  and  close  them  by  giving  fifteen  days'  notice.  The 
state  reserves  the  right  to  suspend  totally  or  in  part  the  transmission 
of  private  dispatches  over  the  wires  of  the  companies.  The  companies 
cannot  transmit  private  messages  betweeu  points  where  there  are  gov- 
ernmental offices,  except  in  case  of  interruption  of  the  state  wires. 

The  administration  receives  20  per  cent,  of  the  tax  on  all  private 
messages  sent  by  the  companies  to  Italian  offices,  all  the  receipts  for 
governmental  messages,  internal  or  international,  and  the  inter- 
national tax  on  all  x>rivate  messages  sent  beyond  the  frontier.  Dis- 
patches on  the  service  of  the  telegraph  are  exempt  from  all  charges, 
and  those  on  the  service  of  the  companies  are  sent  free  on  the  govern, 
mental  lines.    Accounts  are  squared  every  three  months. 

The  stations  of  the  companies  can  only  correspond  with  foreign  sta- 
5  T 
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tious  through  the  intermediary  of  a  governmental  oflfice.  The  state 
reserves  a  permanent  right  of  control  for  the  execution  of  all  the  con- 
ditions of  the  contracts. 

52.  Switzerl4ind, — The  federal  law  of  1872  relative  to  the  establish- 
ment of  railways  in  Switzerland  contains  the  following  article: 

"Article  9.  The  following  obligations  are  imposed  upon  railway 
companies,  for  which  no  indemnity  will  be  granted: 
"a.  To  permit  the  establishment  of  telegraph-lines  along  their  tracks: 
"6.  To  superintend  and  conduct,  through  their  engineers,  the  workuf 
first  establishment  and  the  heavier  repairs  thereof;  and 

"<?.  To  employ  the  staff  of  the  railways  in  watching  the  lines  and  in 
the  lighter  repairs,  for  which  the  administration  of  telegraphs  furnishes 
the  materials." 

These  conditions  are  reproduced  in  all  the  concessions  made  by  cantons 
to  the  different  railway  companies,  as  without  them  the  sanction  of  the 
confederation,  necessary  for  the  validity  of  the  concessious,  cannot 
be  granted.  In  addition,  the  administration  of  telegraphs  has  con- 
cluded with  the  different  companies  at  the  date  of  their  estjiblish- 
ment,  contracts  regulating  the  transmission  of  private  messages  over 
the  wires  of  tl»e  companies.  These  contracts  were  revised  in  18  )7 
and  submitted  to  a  general  convention,  in  which  all  of  the  compiiuies 
participated.  The  reduction  of  the  internal  tariff  on  messages  from 
one  franc  to  half  a  franc  having  been  determined  on  by  the  telegraph 
authorities,  and  it  being  necessary,  in  order  to  make  such  reduction,  to 
diminish  the  commissions  paid  to  the  railway  companies,  an  agreement 
was  reached,  of  which  the  following  are  the  principal  conditions: 

The  railway-stations  may  act  either  as  ofiBces  merely  of  deposit  for 
telegrams  or  as  offices  for  their  transmission,  reception,  and  delivery. 
Space  may  be  rented  in  the  stations  to  the  administration  of  tele- 
graphs for  the  establishment  of  special  and  independent  offices. 

The  right  of  the  companies  to  preserve  their  wires  and  offices  solely 
for  their  own  service,  giving  the  use  of  them  to  the  public  only  when  it 
may  be  done  without  injury  to  their  own  interests,  is  conceded,  as  is  also 
the  priority  of  messages  on  railway-service,  which  may  even  interrupt 
the  transmission  of  private  dispatches. 

The  instruments  used  in  the  stations  for  the  transmission  of  private 
messages  may  be  furnished  either  by  the  administration  or  by  the  com- 
panics,  and  in  the  latter  the  administration  will  pay  the  sum  of  25  francs 
for  their  annual  maintenance. 

Should  a  company,  at  the  request  of  the  administration,  throw  open 
all  its  offices  to  the  public,  the  administration  will  furnish,  if  desired, 
a  second  wire  for  the  use  of  the  railway,  the  latter  to  bear  the  expense 
of  putting  the  same  in  place  and  furnishing  the  necessary  instruments. 
The  following  indemnities  will  be  paid  the  rail  way  companies: 
For  offices  of  deposits:  50  centimes  per  message  sent  by  hand  to 
the  governmental  office,  and  25  centimes  per  message  sent  by  wire  to 
the  same. 
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For  offices  of  transmission  and  reception :  25  centimes  for  each  paid 
message  received  or  sent,  in  addition  to  express-charges,  if  there  be 
any. 

Bailway  offices  open  for  the  transmission  of  private  messages  will  be 
connected  to  go  vera  mental  wires  and  treated  as  intermediate  offices  of 
the  government. 

Accounts  will  be  squared  each  month.  All  private  messages  will  be 
sent  to  the  central  office  at  Berne.  The  original  paper  strips  of  received 
messages  remain  with  the  railway  companies,  subject  to  inspection  for 
verification. 

The  offices  of  deposit  will  explain  to  sendersof  messages  that  to  escape 
the  payment  of  the  extra  charge  they  should  take  them  to  the  govern- 
mental office. 

The  offices  of  deposit  are  kept  open  from  the  time  of  the  departure  of 
the  first  train  in  the  morning  to  that  of  the  last  train  at  night. 

All  rules  for  the  government  of  the  operating-force  in  governmental 
offices,  especially  those  relating  to  the  secrecy  of  messages,  are  extended 
to  the  railway-offices.  The  subordination  of  the  latter  to  the  railway 
officials  is,  however,  to  be  preserved. 

ESTABLISHMENT  OF  NEW  OFFICES. 

53.  Oermany. — The  establishment  of  telegraph-offices,  in  the  smaller 
villag  8  of  Germany  is  authorized  only  upon  the  guarantee  by  the  mu- 
nicipalities of  all  expenses  of  establishment,  maintenance,  and  opera* 
tion.  A  request  must  be  addressed  to  the  8uperint;endeut  of  the  tele- 
graphic district  in  which  the  place  is  located.  The  administration  de- 
termines to  which  governmental  office  the  connecting-wire  shall  be  run 
and  fixes  generally  its  course.  The  commune  is  charged  with  securing 
the  consent  of  the  authorities  or  individual  proprietors  for  the  planting 
ot'i>oles  upon  their  hinds  ;  if,  however,  the  lauds  belong  to  the  state  or 
to  railways,  the  administration  makes  the  necessary  arrangements.  The 
commanes  may  furnish,  subject  to  the  approval  of  the  administration, 
the  materials  for  the  establishment  of  the  line  and  of  the  office,  or  they 
will  be  furnished  by  the  government  at  the  cost  of  the  communes.  The 
instruments  are  always  provided  by  the  administration.  The  mainte- 
nance of  the  lines  and  office  is  at  the  charge  of  the  commune,  in  eon- 
formity  with  the  regulations  of  the  state. 

The  communes  nominate  and  pay  the  operators,  who  cannot,  how* 
ever,  enter  upon  their  duties  without  the  approval  of  the  govcFument. 
Their  instruction  takes  place  in  such  offices  of  the  state  as  may  be  des- 
ignated by  the  latter,  but  at  the  expense  of  the  communes.  The  rules 
ol  the  administration  are  extended  to  the  municipal  offices,  which  are 
ntider  ita  control  and  supervision.  The  tariffs  are  the  same  as  those  of 
governmental  offices  in  the  same  tariff-zone  The  tolls  received  are 
turned  over  to  the  connecting  governmental  office,  after  deducting  5  sil- 
bergroschen  (12^  cents)  for  each  message  transmitted,  without  regard  to 
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the  namber  of  words.    The  delivery  of  received  messages  is  part  of  the 
expense  borne  by  the  commaue. 

The  administration  reserves  the  right  to  purchase  the  establishmenta 
of  these  communal  offices  by  the  repayment,  in  five  yearly  installments, 
of  half  the  expense  incurred  by  the  commune  in  their  first  institatioD, 
and  in  the  instruction  of  the  operator.  From  the  first  payment  the  com- 
mune loses  the  right  to  make  any  change  in  the  organization  of  the 
office,  and  from  the  fifth  the  entire  establishment  becomes  the  property 
of  the  state.  The  administration  retains  or  not,  at  its  pleasure,  the 
operator  employed  by  the  commune. 

The  administration  has  at  all  times  the  right  to  close,  to  operate 
through  its  own  employes,  or  to  bring  under  its  own  constant  control 
the  municipal  offices,  especially  in  the  case  of  abuse  in  their  manage- 
ment or  in  time  of  war  or  internal  troubles.  In  the  latter  event,  the 
offices  are  immediately  incorporated  with  the  governmental  system,  the 
administration  being  charged  with  the  payments  above  mentioned,  in 
case  of  the  temx)orary  substitution 'of  agents  of  the  administration  for 
those  of  the  commune  on  account  of  mismanagement  of  the  latter,  the 
expense  is  borne  by  the  communes.  Should  the  office  be  definitely  takeu 
possession  of  by  the  state,  the  commune  must  pay  the  salary  of  the 
operator  of  the  state  during  the  five  years  fixed  for  the  purchase,  as 
well  as  the  cost  of  maintaining  the  line. 

54.  Austro-Rungary. — ^The  administration  requires  of  manicipalities 
desiring  the  establishment  of  offices  in  localities  where  the  traffic  wonld 
not  authorize  their  being  opened  by  the  government  that  they  furnish 
room  for  the  office  and  for  the  operator  and  fuel  for  the  former.  The 
communes  must  also  guarantee  an  annual  sum  of  400  to  500  florins,  Id 
case  the  Receipts  do  not  reach  that  figure.* 

55.  Belgium, — The  telegraphic  facilities  in  Belgium  surpassing  gen- 
erally the  real  necessities  of  correspondence,  the  department  of  public 
works  has  adopted  the  following  uniform  rules: 

]^ot  to  open  a  telegraph-office  where  there  is  neither  a  post-office  nor 
a  railway-station,  and  where,  therefore,  the  government  has  neither 
room,  stiifl',  nor  means  of  receiving  money. 

To  extend  its  lines  to  all  places  where  there  are*post-offices  when  the 
postal  receipts  exceed  2,500  francs  per  annum,  provided  such  office  Iw 
more  than  five  thousand  meters  (say  two  and  one-half  miles)  from  a 
telegraph-office. 

To  admit  private  messages  to  all  stations  of  the  state  or  conceded 
railways  furnished  with  instruments  for  the  use  of  the  railways. 

These  rules  guard  the  treasury  and  preserve  the  service  from  super- 

*Tlii8  arran^^emont  approuGh()s  more  Dearly  that  adopted  by  the  companies  in 
America,  and  is  evidently  less  advantageous  to  the  viHages  than  the  Oerman  plan,  a^« 
the  communes  (or  in  America  the  citizens)  take  the  risk  of  the  receipts  falling  8h(>rt 
of  the  expenses,  but  do  not  shar^  iu  the  profits  in  case  the  former  exceed  the  latt^^r 
nor  do  they  retain  any  interest  in  the  office  subject  to  purchase  by  the  telegraphic 
Authori  ties. 
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flaoas  ooin plications.  Private  parties  may  establish  telegraphs  of  their 
ov^D,  but  could  not  operate  them  without  paying  certain  tolls  which 
would  have  to  be  fixed  by  law.  No  application  has  as  yet  been  made 
for  permission  to  establish  such  Hues,  the  system  of  the  state  more  than 
satisfying  all  the  necessities  of  correspondence. 

56.  France. — In  the  general  development  of  the  telegraph  in  France, 
all  places  of  importance  have  been  supplied  with  telegraph -offices  by 
the  government.  The  smaller  villages  which  desire  the  opening  of 
offices  are  required  to  furnish  the  room  or  portion  of  a  room  separated 
froQi  other  portions  and  easily  accessible  to  the  public.  The  expenses 
of  installation  and  of  office-furniture  and  repairs  of  the  same  are  borne 
by  the  commune,  as  well  as  those  for  fuel  and  lights.  The  telegraphic 
apparatus  and  material  are  furnished  by  the  government,  which  pre- 
serves its  property  in  them,  and  keeps  them  in  working  order.  The 
operator  is  nominated  by  the  mayor  and  approved  by  the  administra- 
tion, which  allows  him  a  commission  of  15  centimes  per  message  sent 
and  20  centimes  per  message  received  and  delivered.  If  the  operator 
holds  a  position  with  a  fixed  salary,  the  commissions  are  added  to  it. 

Certain  private  offices  are  also  established  (at  factories,  forges,  &c.) 
under  the  same  conditions,  with  this  exception,  that  the  instruments  are 
furnished  by  the  "concessionary,"  and  that  the  operator  receives  no 
commission  on  messages.  The  state  remains  proprietor  of  the  lines, 
iuasmuch  as  it  furnishes  the  material  for  their  construction,  and  main 
tains  them  at  a  fixed  yearly  charge  per  kilometer.  The  offices  of  this' 
category  are  connected  only  to  principal  or  secondary  offices  of  the 
government.  The  concessionary  turns  into  the  treasury  every  month 
the  amount  received  for  messages,  at  the  ordinary  rates  of  tariff. 

57.  Great  Britain. — The  notes  upon  the  relations  of  the  telegraph  to 
the  post-office  and  to  the  railway  companies  give  nearly  all  necessary 
information  upon  the  subject  of  the  establishment  of  offices  in  the 
smaller  towns  in  Great  Britain.  The  administration  designs  making 
the  telegraph  co-extensive  with  the  post-office,  and  receives  no  aid  from 
the  local  authorities. 

58.  Italy. — In  Italy,  communes  desiring  the  establishment  of  a  tele- 
graph-office must  mnke  the  request,  through  the  local  magistrate,  of  the 
administration  of  telegraphs.  This  request  must  be  made  by  vote  of 
the  council,  and  approved  by  the  provincial  deputy,  and  must  be 
accompanied  by  the  acceptance  of  the  following  conditions: 

The  commune  agrees  to  pay,  in  advance,  the  sum  of  300  francs  for 
the  expense  of  installation,  and  must  furnish  the  room  if  it  is  impossible 
or  inconvenient  to  locate  the  office  in  the  residence  of  the  employ^. 

The  commune  nominates  to  the  administration  one  of  its  local  officers 
or  any  other  person  (women  may  be  employed)  proper  to  act  as  operator. 
In  case  such  nomination  is  approved,  the  administration  charges  itself 
with  his  or  her  instruction  in  such  governmental  office  as  it  may  think 
fit    The  commune  may,  by  agreement  with  the  operator,  receive  the 
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portion  of  the  tax  for  mQAflages  which  is  allowed  him,  paying  biro  a 
reasonable  com pensa( ion.  The  administration  remits  each  month  to  tbe 
operator  or  to  the  comnune  GO  centimes  for  each  private  message  sent, 
until  the  sum  of  600  francs  per  annam  is  reached,  when  the  commission 
is  reduced  U)  20  centimes  per  message.  The  operator  must  ])rovide  for 
the  delivery  of  received  messages  and  for  all  the  expenses  of  the  office, 
which  he  may  establish  in  his  house,  having  due  regard  to  the  secrecy 
of  messages. 

The  commune  also  agrees  to  make  an  advance  payment  of  100  francs 
per  kilometer  of  line  for  the  furnishing  of  posts  and  wires,  and  of  20 
francs  for  th*e  expense  of  putting  them  up;  also  an  annual  payment  of 
10  francs  for  the  renewal  of  poles.  These  payments  are  not  required 
when  the  commune  itself  furnishes  tlie  poles  for  construction  and  re- 
newal at  the  time  and  place  designed  by  the  inspector  of  telegraphs/ 

A  further  payment  of  3i)  francs  per  annum  is  exacted  for  surveillance 
of  the  line,  except  when  the  commune  undertakes  the  same  at  its  own 
cost.  The  conditions  with  regard  tb  the  construction  and  maintenance 
of  lines  are  not,  of  course,  exacted  when  the  office  is  situated  apon  a 
line  already  built. 

59.  SicUzerland. — In  Switzerland,  telegraph-offices  are. opened  in  all 
places  where  the  importance  of  the  traffic  justifies  or  the  interests  of  the 
state  demand  their  establishment.  3uch  places  agree  to  furnish  cod- 
tribution  to  aid  in  supporting  the  expenses  for  the  period  of  ten  years 
from  the  opening  of  tbe  respective  offices,  as  follows: 

(I.)  According  to  the  circumstances  and  in  just  proportions,  all  or 
part  of  the  poles  necessary  for  the  construction  of  the  special  wires 
must  be  furnished  by  the  commune,  or  else  a  sum  of  money  paid  in  liea 
tliereof. 

(2.)  An  annual  contribution  is  made  of  not  less  than  100  francs. 

(3.)  Office-room  connected  with  the  post-office  must  be  furnished,  or 
a  sum  of  money  paid  in  lieu  thereof. 

The  federal  council  reserves  the  right  to  suppress  the  communal  lines 
or  offices  in  case  of  failure  of  the  communes  to  comply  with  any  of  tbe 
above  conditions. 

The  operators  in  the  smaller  offices  receive,  according  to  the  amount  of 
business  done,  regard  being  had  to  particular  local  circumstances,  a  fixe<l 
salary  of  100  to  200  francs  per  annum,  to  which  are  added  commissions  of 
10  centimes  on  each  message  received  or  sent,  excepting  dispatches  on  the 
service  of  the  postal  or  telegraphic  administrations,  the  oi>erator  beiu^ 
charged  with  the  delivery  of  messages  within  the  free  limits.  The 
salaries  of  operators  at  these  offices  are  subject  each  year  to  revision 
by  the  federal  council.  When  a  new  office  is  opened  in  a  place  where 
there  is  or  is  not  a  post-office,  an  examination  is  hehl  by  the  inspector 
of  applicants  for  the  place  of  operator.  When  the  place  is  given  to  an 
agent  of  the  post-office,  he  must  provide  for  his  telegraphic  instruetiou. 
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appointment,   promotion,   removal,  and  retirement    op   em- 

ploy:6s. 

60.  Germany. — The  telegraph  being  oue  of  the  political  in^stitations 
of  the  empire,  subject  to  the  imperial  chancellor,  the  legal  status  of  its 
ofQcers  and  employes  is  regulated  by  the  general  law  of  March  31, 1873, 
applicable  to  all  imperial  administratioua. 

The  personnel  is  generally  recruited  from  among  ex-soldiers,  except 
in  some  cases,  where  an  agent  is  allowed  to  employ  members  of  his  own 
family  as  auxiliaries.  The  appoiutmeuts  are  regarded  as  made  for  life, 
nuless  the  appointee  is  discharged  for  violation  of  the  rules  or  at  his 
own  request,  or  promoted,  or  rendered  unfit  for  service,  in  Vhich  latter 
case  he  is  entitled  to  a  pension. 

The  discipline  for  violation  of  the  rules  consists  in.  1st,  the  notification ; 
2A,  the  reprimand ;  3d,  the  apology ;  4th,  the  temporary  suspension ;  and 
5th,  the  discharge. 

Each  chief  of  service  has  the  power  to  inflict  the  first  two  of  these 
punishments  upon  his  subordinates'.  The  dismissal  must  be  preceded 
by  an  inquiry,  of  which  written  notes  are  taken,  and  in  which  the 
accused  is  entitled  to  attempt  his  justification.  The  sentence  must  be 
rendered  by  the  chief  of  the  administration.  The  employ^  has  the  right 
of  appeal  in  the  first  instance  to  the  disciplinary  tribunals  and  thence 
to  the  disciplinary  court.  The  disciplinary  tribunals  or  chambers 
instituted  for  all  branches  of  the  public  service  are  composed  of  seven 
members,  the  disciplinary  court  of  nine.  They  form  an  administrative 
court,  having  jurisdiction  of  all  vioUtions  of  discipline.  The  Emperor 
has  the  right  to  set  aside  or  mitigate  the  punishments  decreed  by  these 
tribunals.  Promotion  in  the  telegraphic  corps  is  regulated  by  the  choice 
of  the  superior  authorities.  The  pensions  of  employes  retired  after  fif- 
teen years'  service  amount  to  one-fourth  of  their  annual  salary  ;  after 
thirty  years'  service,  they  receive  one-half;  and  after  fifty  years,  three- 
fourths.  These  pensions  are  paid  from  a  fund  accumulated  by  retaining 
a  percentage  on  their  yearly  pay,  which  ra:iges  from  1  per  cent,  on  sala- 
ries of  $.'^00  to  five  per  cent,  on  $5,500.  In  Baden,  when  the  telegraph 
was  controlled  by  the  authorities  of  that  duchy,  pensions  could  not 
exceed  $170  per  annum. 

61.  AiatrO' Hungary. — The  conditions  of  appointment,  &c.,  in  Aus- 
tria and  Hungary  difier  somewhat  from  those  in  Germany,  but  precise 
(lata  with  regard  thereto  are  not  at  hand.  In  the  matter  of  pensions 
the  laws  are  more  favorable  than  in  any  other  country.  On  leaving  the 
service  voluntarily,  or  by  reason  of  any  change  made  in  the  administra- 
tion, the  employ^  who  has  seen  less  than  ten  years'  service  receives  a 
snm  as  indemnity  varying  from  one  to  one  and  a  half  years'  pay.  If 
lie  so  leaves  after  serving  from  ten  to  fifteen  years,  he  is  entitled  to  a 
pension  for  life  amounting  to  one-third  of  his  annual  salary.  For  fif- 
t<»n  to  twenty  years'  service  his  pension  amounts  to  three-eighths  of 
Ms  pay  J  twenty  to  twenty-five  years,  one-half;    twenty-five  to  thirty 
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years,  flve-eightbs;  thirty  to  thirty-five  years,  three-fourths;  thirty-five 
to  forty  years,  seven-eighths;  and  more  than  forty  years,  the  whole. 
Leaving  at  any  of  these  stages,  he  may  receive  two  years'  pay  at  the 
last  annual  rate,  by  way  of  indemnity  and  in  lieu  of  a  pension,  if  he 
prefer. 

62.  Belgium, — Candidates  for  positions  in  the  Belgian  telegraph  serv- 
ice must  fulfill  the  following  conditions: 

(1.)  Be  of  Belgian  nativity. 

(2.)  Be  not  less  than  seventeen  nor  more  than  twenty-five  years  of 
age.  (Ex-soldiers  recommended  by  the  war  department,  and  counting 
at  least  eight  years  of  active  service,  are  admitted  up  to  the  age  of 
thirty.) 

(3.)  Be  exempt  from  disease  or  infirmity. 

(4.)  Have  satisfied  the  militia  and  civic-guard  laws. 

(5.)  Be  able  to  give  security  for  1,000  francs. 

These  conditions  apply  only  to  the  special  telegraphic  staflEl  They 
are  not  required  in  the  smaller  offices,  whose  agents  are  recruited  among 
the  employ6s  of  the  railways.  The  union  under  one  direction  of  the 
post-office,  the  telegraphs,  and  the  railways  gives  great  facilities  for  this 
combination  of  service. 

There  is  instituted  at  the  general  direction  of  these  three  services 
an  administrative  council,  presided  over  by  the  director-general,  and 
composed  of  inspectors-general  and  chief  officers,  to  which  all  questions 
of  promotion  or  discharge  are  referred.  According  to  the  grades,  these 
promotions  or  discharges  are  decided  by  the  minister,  the  director-gen- 
eral, or  the  director. 

The  granting  of  pensions  is  regulated  by  general  law.  Percentages 
retained  from  salaries  supply  the  fund  from  which  the  widows'  and 
orphans'  pensions  are  drawn.  Invalids  after  ten  years'  service,  those 
suffering  from  infirmities  caused  by  service  after  five  years,  all  employes 
injured  in  the  line  of  duty,  all  who  have  been  in  outdoor  service  for 
twenty-five  years  and  are  fifty-five  years  of  age,  and  all  who,  being  sixty 
years  of  age,  have  seen  thirty  years  of  service,  are  entitled  to  pensions 
which  for  every  year  of  service  amount  to  one  sixt^r-fifth  part  of  their 
average  salaries  for  the  past  five  years.  For  injuries  an  additional  one- 
fourth  of  the  salary  may  be  added,  and  for  extraordinary  devotion  one. 
third. 

63.  France. — ^In  Prance  the  organization  of  the  staff  is  fixed  by  the 
head  of  the  state.    Tbe  administration  is  composed — 

(1.)  Of  one  director  of  administration,  nominated  by  the  chief  of  the 
state  and  subject  to  the  authority  of  the  minister  of  the  interior. 

(2.)  Of  four  inspectors-general;  twelve  division-inspectors  divided  into 
two  classes;  eightyiuspectors,divided  into  four  classes;  forty  subinspect- 
ors;  ninety-two  heads  of  principal  offices,  divided  into  two  classes,  who 
are  nominated  by  the  minister  upon  the  presentation  of  the  director  uf 
the  administration. 
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(3.)  Of  chiefs  of  stations,  (two  classes,)  principal  clerks,  translators, 
storekeeijers,  operators,  (Ave  classes,)  supernumeraries,  chief  watchmen, 
watchmen,  (three  classes,)  and  carriers,  (three  classes,)  in  sufficient  num- 
bers for  the  needs  of  the  service.  These  latter  agents  are  nominated  by 
the  director  of  the  administration. 

For  admission  to  the  service  as  supernumerary,  an  examination  of  the 
different  candidates  is  held,  and  the  order  of  their  admission  is  tixed  by 
the  examining-board.  This  admission  is  attested  by  a  nomination  de- 
livered by  the  prefect  of  the  department. 

Promotion  takes  place  in  regular  order  from  class  to  class  and  from 
grade  to  grade.    The  salaries  are  as  follows: 

Supernumeraries,  unpaid. 

Operators,  (five  successive  classes,)  1,400,  1,600,  1,800,  2,000,  and 
2.400  francs  per  annum. 

Principal  clerks,  2,«500  francs. 

Chiefs  of  stations,  (two  successive  classes,)  2,600  and  2,800  francs. 

Directors  of  transmissions,  (two  classes,)  3,000  and  3,500  francs. 

Sub-inspectors,  4,000  francs. 

Inspectors,  (four  successive  classes,)  5,000,  6,000,  7,000,  and  8,000 
francs. 

Division-inspectors,  (two  classes,)  9,000  and  10,000  francs. 

Inspector-general,- 12,000  francs. 

The  storekeepers,  mechanicians,  chief  watchmen,  watchmen,  and 
carriers,  are  outside  of  this  line  of  promotion. 

No  one  can  be  transferred  to  a  superior  class  or  promoted  to  a  higher 
grade  if  he  has  not  served  at  least  two  years  in  the  class  or  grade  imme- 
diately below  for  each  class  of  the  grades  of  operator,  principal  clerk, 
chief  of  station,  and  subinspector,  and  one  year  for  the  others. 

The  agents  may  be  temporarily  relieved  {mise  en  disponibilM)  by  the 
minister,  on  the  proposition  of  the  director,  for  sickness  or  other  cause 
requiring  cessation  of  work  for  more  than  six  months. 

The  punishments  applicable  to  the  agents  and  employes  of  the  admin- 
istration are,  1,  notification  ;  2,  reprimand  ;  3,  suspension,  during  three 
months  at  most ;  4,  suspension  for  one  year  or  more;  5,  dismissal.  The 
third  and  fourth  of  these  punishments  are  accompanied  by  loss  of  the 
entire  salary. 

These  punishments  are  applied  by  the  minister  to  employes  appointed 
by  him  ;  in  all  other  cases  they  are  administered  by  the  director.  A 
consulting  commission,  composed  of  inspectors-general,  with  a  secretary 
nominated  by  the  minister,  advises  with  him  upon  suspensions  and  dis- 
missals. Appeals  may  be  taken  to  the  council  of  state,  which,  under 
the  law  of  December  20,  1864,  has  supreme  jurisdiction. of  such  ques- 
tions. 

Pensions  in  the  French  service  are  regulated  by  the  general  law  of 
1853.  Percentages  are  retained  from  salaries  on  occasion  of  appoint* 
ment  and  of  leaved  of  absence  for  more  than  fifteen  days,  except  in  oer« 
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talD  cases.    The  laws  are  not  so  favorable  to  the  employes  as  in  other 
countries. 

64.  Oreat  Britain. — The  personnel  of  the  British  administration  is 
composed,  as  already  stated,  partly  of  employes  of  the  post-office,  partly 
of  the  old  employes  ot  the  telegraph  companies,  and  partly  of  those 
newly  appointed. 

The  new  appointments  are  made  from  candidates  of  either  sex  who 
have  passed  through  the  telegraph -schools  established  in  London  aud 
other  cities,  and  been  subje.  ted  to  examination  in  the  course  prescribed. 
Over  one  thousand  persons  have  taken  this  course,  most  of  whom  have 
received  appointments.  The  rules  of  admission  to  the  schools  reqaire 
the  pupils  to  be  from  fourteen  to  eighteen  years  of  age ;  not  more  than 
eight  male  and  twelve  fejnale  pupils  are  admitted  at  a  time ;  examiua- 
tions  are  competitive  ;  the  pupils  are  required  to  write  from  dictation, 
copy  statistical  tables,  know  the  rules  of  arithmetic  and  tlie  geography 
of  the  United  Kingdom,  and  possess  good  eye-sight  and  hearing.  The 
number  at  any  time  must  not  exceed  twenty  males  and  thirty  females. 
If  after  a  mouth's  probation  they  seem  likely  to  fall  short  of  the  neces- 
sary requirements,  they  must  retire  from  the  school. 

Dismissals  are  made  by  the  department,  officially  notified  to  the  staff, 
and  are  made  generally  for  violations  of  the  rules  or  of  discipline. 

With  regard  to  pensions,  the  telegraph  act  provided  that  any  person 
who,  at  thf)  time  of  the  purchase  of  the  lines  from  the  companies,  had 
served  five  years  with  the  companies,  should,  unless  offered  a  position 
in  the  postal  service'  equal  in  his  own  judgment,  or,  in  case  of  arbitra- 
tion, in  that  of  the  recorder  of  London,  to  that  he  then  held,  be  entitle<l 
to  a  pension  during  life  of  two-thirds  his  annual  salary,  diminished  by 
one-twentieth  for  every  year  less  than  twenty  spent  in  the  service  of  the 
companies.  If  he  entered  the  postal  service,  the  years  of  his  service 
with  the  companies  should  be  counted  in  the  time  necessary  to  entitle 
him  to  a  pension  from  the  govern ment.  Persons  alreiuly  in  the  postal 
service  receive  pensions  of  one-sixth  of  their  salaries  if  retired  at  the 
end  of  ten  years'  service,  and  an  increment  of  one-sixtieth  for  every 
year  beyond  ten,  up  to  two-thirds  for  forty  years'  service.  If  the  em- 
ploy^ is  retired  on  account  of  injuries  received  in  service,  then  the  pen- 
sion is  doubled. 

65.  Italy. ---The  personnel  of  the  Italian  administration  of  telegraphs 
comprises  a  director  general,  (at  8,000  francs;)  four  chief  inspectors, 
(7,000  francs ;)  ten  directors  of  circumscriptions,  (5,000  to  6,000  francs:) 
inspector,  (from  3,000  to  4,000  francs;)  operators,  (from  1,500  to 2,500;) 
pupils,  and  clerks. 

Admission  to  the  service  is  granted  after  an  examination.  None  are 
admitted  except  Italians  under  thirty  years  of  age  and  enrolled  in  the 
second  section  of  the  military  contingent  or  else  exempt  from  service. 
A  recent  examination  for  ad<litional  inspectors  of  low  grade  required 
them  to  show  diplomas  as  engineers,  aud  to  pass  a  satisfactory  examiu- 
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atioD  in  mathematics  aud  FreQcb,  and  to  show  some  knowledge  of 
English  and  German. 

All  agents,  down  to  the  grade  of  operators,  are  named  by  royal  de- 
cree. 

Promotions  are  made  one-third  according  to  priority  and  two-thirds 
by  choice.  The  director-general  has  an  admiuistrative  council,  whose 
advice  is  asked  npon  all  questions  touching  the  staff. 

Punishments  consist  in  demerit-marks,  apologies,  suspensions,  and 
dismissals.  The  two  latter  sentences  are  pronounced  by  the  authority 
BomiuatiDg  the  agent,  upon  a  report  of  the  chief  of  administratiou  or 
of  the  minister,  according  to  the  case. 

Pensions  are  granted  from  moneys  retained  from  salaries.  Service  of 
from  ten  to  twenty  five  years  entitles  the  employ^,  in  case  of  receiving 
an  injury  or  of  leaving  the  service,  to  an  indemnity  of  2,000  francs  or 
Jess.    After  twenty-five  years'  service  he  may  receive  a  pension. 

66.  Switzerland. — The  telegraph  in  Switzerland  for/ns  a  bureau  of  the 
department  of  posts  and  telegraphs,  under  the  authority  of  a  director 
and  assistant  director.  The  system  is  divided  into  six  arrondissementSy 
at  the  head  of  each  of  which  is  placed  an  inspector,  having  also  an 
a^^sistant.  In  each  arrondissement  there  are  a  number  of  offices  which 
are,  according  to  their  importance,  served  by  special  staff  or  by  postal 
employes,  or  by  such  other  federal  agents  as  may  be  convenient.  In 
the  larger  offices,  where  there  are  several  operators,  one  of  them  is  desig- 
nated as  chief  of  the  office  aud  charged  with  its  direction. 

The  salaries  are  as  follows : 

Central  administration. 

Francs. 

Director-general 6, 000 

Assistant 4, 000  to  5, 000 

First  secretary 3, 500  tO  4, 200 

Second  secretary 3, 000  to  3, 800 

Controller 4, 000  to  4, 500 

Kevisers,  each 3,200  to  4, 000 

i^lerks  and  aids,  (maximum)  . 3, 200 

Arrondissements. 

Inspectors 4, 500  to  5, 500 

Assistants 2, 000  to  4, 000 

Chiefs  of  bureau  2, 000  to  4, 000 

Operators,  (maximum,  comprising  provisions) 3, 200 

Operators  in  way-offices 200    to   400 

The  federal  council  is  authorized  to  allow,  in  the  interest  of  the 
service,  provisions  to  the  operators. 

All  above  named  agents  are  named  by  the  federal  council  for  a  term 
of  three  years,  at  the  commencement  of  each  legislative  session.    The 
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subordinate  employes,  carriers,  ofl&ce-boys,  &c.,  are  appointed  by  the 
post-offices,  for  no  fixed  time. 

The  nominations  are  made  after  the  examination  of  the  candidates. 
Employes  who  have  been  three  years  in  service  are,  at  the  end  of  that 
time,  considered  as  competing  asof  right  for  reappointment,  unless  they 
voluntarily  resign,  and  in  practice  they  are  always  reappointed,  except 
in  the  very  rare  cases  where  there  are  grave  complaints  against  them. 

When  a  vacancy  occurs  in  the  interval  of  three  years,  the  vacant  place 
is  immediately  thrown  open  to  competition,  and  the  appointment  is 
made  nnder  the  same  conditions  for  the  rest  of  the  three  years ;  the 
employ^  of  the  administration  having  the  greatest  claims  on  accoaat 
of  merit  and  length  of  service  being  generally  appointed. 

Admission  to  the  service  can  only  be  had  through  an  apprenticeship 
and  an  examination,  of  which  the  results  are  stated  in  the  delivery  to 
the  successful  candidate  of  his  appointment. 

Tlie  federal  council  has  the  right  to  dismiss  an  agent  if  he  shows  him. 
self  incapable  or  commits  grave  faults.  Appeal  may  be  taken  to  the  fed- 
eral assembly.  The  dismissal  of  subordinate  employes  l)elong8  to  the 
department  of  posts  and  telegraphs,  with  recourse  to  the  federal  council. 

The  chief  of  the  department  of  posts  and  telegraphs,  the  director  of 
the  administration,  and  its  inspectors  of  arrondissements  have  also  the 
right  to  suspend  temporaily  from  his  functions  an  employ^  who  is  subor- 
dinate to  them,  under  the  condition  of  advising  the  superior  authority 
immediately. 

67.  Bu88ia. — In  Russia,  formerly  only  those  entitled  by  law  to  hold  pub- 
lic office  were  allowed  to  enter  the  telegraphic  service.  Now  all  classes 
are  admitted,  with  the  right  to  promotion  and  to  a  pension  after  twenty 
years  of  service.  In  1864  women  were  admitted  to  the  service,  on  con- 
dition of  being  at  least  eighteen  years  of  age  and  unmarried  or  married 
to  employes  of  the  administration.  They  are  examined  in  arithmetic 
and  geography,  and  the  Eussian,  German,  and  French  languages.  Opera- 
tors understanding.  English  receive  from  $160  to  $240  more  than  the 
others.  Those  understanding  the  Hughes  instrument  are  also  paid  from 
$80  to  $120  more  per  annum  than  the  rest.  Women  form  about  30  per 
cent,  of  the  entploy^s,  and  their  employment  has  given  satisfaction,  as  iu 
Austria,  England,  and  elsewhere.  They  are  not,  however,  liable  to  pro- 
motion, nor  do  they  receive  pensions.  Invalid  pensions  amount  to  one- 
third  the  salary  after  from  ten  to  twenty  years'  service,  two-thirds  after 
from  twenty  to  thirty  years,  and  beyond  that  to  the  whole.  Ketirin^ 
pensions,  after  twenty-five  years' service,- vary  from  $34  to  $340  and 
from  $08  to  $080  after  thirty-five  years. 

68.  Statistical  tables. — I  append  a  table  (No.  1)  prepared  with  great 
care  from  official  statements,  and  showing,  so  far  as  figures  can  do  so, 
the  actual  condition  of  the  telegraphic  systems  of  Europe  and  the  United 
States  in  1872.  Another  table  (No.  2)  shows  the  large  increase  in  busi- 
ness follo\Fing  immediately  upon  any  sensible  reduction  of  tariff,  and  aa- 
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Other  (No.  3)  the  extent  to  which  the  telegraph  is  used  ia  Europe  for. 
social  and  private  affairs. 

The  figures  given  for  the  United  States  in  Table  No.  1  are  taken  from 
the  report  of  the  Postmaster-Q-eneral  for  1872.  Their  accuracy  having 
been  qaestioned,  I  have  made  careful  investigation,  and  find  that  if  they 
err  at  all,  it  is  on  the  side  contrary  to  that  toward  which  they  were 
accused  of  leaning. 

The  costof  the  telegraph-lines  in  almost  all  of  the  European  countries 
up  to  date  is  known  and  given  in  the  table.  When,  as  in  Italy,  Eng- 
land, Turkey,  Boumania,  and  Servia,  their  cost  is  not  given  in  the  offi- 
cial reports,  it  has  been  calculated  upon  the  average  of  continental 
countries,  a  mile  of  line  with  one  wire  being  assumed  to  cost  four  times 
as  much  as  a  mile  of  additional  wire  strung  upon  poles  already  standing. 
In  view  of  the  cheapness  of  wire  and  the  scarcity  of  poles  in  Europe, 
and  the  expensive  treatment  which  the  latter  frequently  receive  before 
being  used,  the  proportion  is  nearly  correct.  If  applied  to  the  Ameri- 
can Hues  at  present,  however,  it  would  not  hold,  owing  to  the  large  in. 
crease  in  the  cost  of  wire  within  the  past  few  years. 

The  cost  of  lines  being  an  important  factor  in  the  problem  whether 
the  Government  should  undertake  the  telegraphing  of  the  country  and 
build  its  own  wires  or  put  in  force  the  law  of  1806,  under  which  the 
companies  have,  for  a  consideration,  agreed  to  yield  up  their  own  wires 
whenever  the  Government  desires  to  purchase,  some  authorities  are 
here  cited  upon  the  subject,  which,  if  they  do  not  agree,  will  at  least 
show  that  the  figures  of  the  Postmaster-General,  which  are  here  adopted, 
are  on  the  safe  side. 

(1.)  In  his  history  of  the  electric  telegraph,  published  in  1866,  Mr. 
George  B.  Prescott,  electrician  of  the  Western  Union  Telegraph  Com- 
pany, says  that  $61.80  per  mile  of  wir^  (without  distinguishing  between 
single- wire  line  and  additional  wires)  'Ms  about  the  cost  of  a  majority 
of  our  lines.'^    On  this  basis,  the  lines  existing  in  1872  would  be  worth 

« 

$10,197,000.  But  the  mileage  of  additional  wire  on  the  same  poles  hav- 
ing increased  since  1866  in  much  greater  proportion  than  the  mileage 
of  single-wire  line,  the  average  of  $61.80  should  be  much  reduced. 

(2.)  lu  1868,  General  Anson  Stager,  the  general  superintendent  of 
the  Western  Union  Telegraph  Company,  made  a  return,  under  oath,  of 
the  value  of  their  property  in  Ohio,  to  the  commissioner  of  telegraphs 
lor  that  State,  in  which  the  lines  are  shown  to  be  worth  $35  per  mile 
of  wire.  At  this  valuation,  the  165,000  miles  of  wire  would  be  worth 
15,775,000. 

(3.)  In  1870,  Mr.  Charles  M.  Stebbins,  a  well-known  telegraph  builder 
stud  owner,  said,  in  a  sworn  statement  sent  to  a  special  committee  of  the 
House  of  Representatives : 

"  In  regard  to  the  costof  the  lines  with  which  I  have  been  connected, 
I  can  give  the  cost  only  of  such  lines  as  I  built  or  was  concerned  in 
building,  viz : 
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<'  Foar  hundred  miles  from  Saint  Loais  to  Baint  Joseph,  including 
mast-crossing  of  the  Missouri  Kiver,  one-wire  line,  cost  about  $G0  per 
mile. 

^^  Eighty  miles  from  Booneville,  Mo.,  to  Brunswick,  Mo.y  including 
mast-crossing  of  the  Missouri  Eiver,  cost  about  $60  per  mile,  oue-wire 
line. 

^'Eighty-fivenniles  from  Kansas  City,  Mo.,  via  Leavenworth,  Kans., 
to  3aint  Joseph,  Mo.,  iucludiiig  mast-crossing  of  Missouri  liiver,  about 

$65  per  mile.  * 

•  •••••• 

<<  Before  the  war  a  good  single-wire  line  could  be  built  in  almost  any 
of  the  Western  States  at  from  $jO  to  $60  per  mile,  and  aMitional  wires 
cost  from  $20  to  $30  per  mile.  I  never  built  lines  in  the  Eastern  States, 
but  suppose  the  expense  would  have  been  from  fifteen  to  twenty-five 
per  cent,  greater,  owing  to  ei^tra  care  required  in  building  through  the 
streets  of  so  many  villages  and  along  so  many  rows  of  shade-trees  as 
line  the  roads  in  older-settled  countries.  I  have  to-day  received  a  cir- 
cular from  the  Washburn  and  Moen  Manufacturing  Company,  perhaps 
the  largest  wire-makers  in  the  United  States,  quoting  the  best  galvan- 
ized telegraph-wire  at  9  cents.  That  is  only  a  trifle  higher  than  it  was 
before  the  war,  and  it  will  very  likely  go  down  to  a  lower  figure  in  a 
short  time,  so  that  telegraph-lines  can  be  construc&ed  as  cheaply  as 
before  the  war. 

"Among  others,  they,  the  Western  CTnion  Company,  bought  the  Mis- 
souri and  Western  stock,  paying  some  cash  and  some  stock.  Tbey 
also  built,  in  i)artnership  with  myself,  the  Pacific  Telegraph  from  Browns- 
ville, Neb.,  to  Salt  Lake  City,  Utah,  some  one  thousand  one  hundred 
miles,  (Congress  gave  this  line  $4:0,000  per  annum  for  ten  years,  in  all, 
$400,000,  as  a  bonus,)  which  cost,  by  considerable  financiering  on  the 
part  of  two  of  the  Western  Union  directors.  $147,000.  Upon  this 
expenditure  they  issued  $1,000,000  of  stock. 

"This  $1,000,000  of  Pacific  Telegraph  stock  (prominent  men  of  the 
Western  Union  Telegraph  Company  being  the  sole  owners)  was  after- 
ward taken  into  the  Western  Union  Telegraph  Company  by  issuing 
therefor  $2,000,000  of  Western  Union  Telegraph  Company's  stock. 
After  this  the  Western  Union  Telegraph  Company's  stock  was  tripletl 
by  which  manipulation  an  original  expenditure  of  $147,000  (and  a  part 
of  that  not  honestly  spent)  came  to  represent  $6,000,000  of  Western 
Union  Telegraph  stock." 

(4.)  In  his  report  for  1869  the  president  of  the  Western  Union  Tele- 
graph Company  states  that  in  the  three  years  preceding  the  date  of  the 
report  $1,238,870  had  been  disbursed  for  the  construction  of  new  lines, 
also  that  during  that  period  the  company  erected  7,963  miles  of  poles, 
on  which  were  strung  18,127  miles  of  wire.  Had  the  company  paiil 
$120  per  mile,  the  estimate  of  the  Postmaster-General,  the  7,968  miles 
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of  single- wire  line  wouW  have  cost  $956,160,  and  at  $30  per  mile  the 
10,150  miles  of  additional  wire  would  have  cost  $304,770,  which  gives  a 
total  of  $1,200,930,  or  over  $20,000  in  excess  of  the  sum  actually  paid, 
(a  margin  certainly  sufficient  for  equipment.)  On  this  basis  the  lines 
would  cost  $11,880,000,  as  stated  in  the  table. 

Had  the  proportion  of  cost  between  the  single-wire  line  and  additional 
wire  embraced  in  the  company^s  report  for  1869  been  as  three  to  one, 
instead  of  as  four  to  one,  the  former  would  have  cost  $112.50  and  the 
latter  $1^.50,  and  the  lines  of  the  country  $11,962,500.  Had  it  been  M 
two  to  one,  or  $100  to  $50,  the  lines  of  the  country  would  be  worth 
il2,100,000. 

(5.)  In  1872  Mr.  Oharles  T.  Chester  wrote  the  following  letter  to  the* 

Postmaster-General : 

"  New  York,  November  7,  1872. 

"  Sir  :  I  have  the  honor  of  presenting  to  you  estimates  for  building 
telegraph-lines  throughout  the  United  States.  It  is  difficult  to  give 
great  accuracy  to  the  estimate  of  so  large  a  construction  through  such 
a  vast  extent  of  territory,  embracing  such  variety  of  climatic  iuflueuce, 
transportation  facilities,  and  industrial  resources.  Wire,  ihe  most  ex- 
pensive element  of  construction,  is  at  present,  owing  to  the  enormous 
increase  in  value  of  coal  and  labor  in  England,  more  than  30  pef  cent. 
higher  than  it  was  six  mouths  since.  This  article  in  this  country  is 
almost  entirely  made  from  foreign  stock,  and  that  we  should  propose  to 
u.se  is  the  very  best  ever  brought  to  this  country. 

**The  wood  for  poles  would  vary  in  different  localities,  cypress,  pine, 
cedar,  and  chestnut  all  being  used.  In  many  cases  the  average  require- 
ment has  been  the  basis  of  estimate,  and  transportation  has  been  in- 
cluded as  an  element  of  cost.  The  instruments  required  for  testing  lines, 
magnets,  qualities  of  wire,  resistances,  and  batteries  have  also  been 
iutroduced,  as  their  use  has  become  an  essential  in  working  lines  and 
preserving  their  efficiency. 

'*  Vei^  respectfully,  your  obedient  servant, 

"CHARLES  T.  CHESTER. 

**  The  Postmaster-General  of  the  United  States. 

«p.  s. — This  estimate  covers  the  best  possible  construction,  with  all 
modern  improvements,  connecting  10,000  offices.  As  good  a  line  as  non^ 
constructed  in  this  country  can  be  put  up  for  about  2o  per  cent,  below 
this  statement. 

"175,000  miles  Xo.  8  galvanized  Chester  A  1  wire,  duty 

free,  8f  cents  per  pound,  400  pounds  to  mile $6, 125, 000 

"  75,000  miles  poles,  33  to  mile,  average  $2  each 4, 950, 000 

/  Setting  75,000  miles  of  poles,  at  $  I  each 2, 475, 000 

'  Stringing  175,000  miles  of  wire,  at  $5  per  mile 875, 000 

''5,775,000  insulators,  screw-glass,  with  brackets,  12  cents.  693, 000 

'*  5,775,000  Brooks  insulators,  at  35  cents 2, 021, 250 
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*'  1,650,000  cross-arms,  average  at  25  cents  each $412, 500 

/ . .  ^^^  ..«..  ^        ^   ^        .       f  750,000  braider,  at  li  cents.        .    9, 373 
^^  1,000,000  feet  of  office,  wire,  \  350,000  kerite,  at  5  cents. ..  12, 5m 

«  9,500  cut-outs,  at  $  1 9, 5(M) 

**  9,500  lightning-arresters,  at  $3 19, 000 

"  500  switch-boards,  average  $35  each 17,  500 

"  13,000  Morse^relays,  average  resistance,  $15  each 195, 0(M) 

"12,000  best  sounders,  $6  each 72,  0(K) 

"  2,000  registers,  best  pattern,  $40  each -80, 000 

"  14,000  best  keys,  $5.20  each 77,00<> 

"  28,000  best  sulphate  of  copper  batteries,  at  $1.25  each..  35, 000 

"  1,000  Chester  dial  instruments,  at  $75 75,  OOO 

*'  500  ordinary  galvanometers,  at  $10  each 5, 0<M> 

"  50,000  best  electropoin  or  carbon  batteries 87, 500 

"  50  complete  testing-instruments,  rheostats,  and  galvan- 
ometers    7, 500" 

This  estimate  being  added  up  with  the  items  for  Brooks  insulators, 
which  are  very  little  used,  and  cross-arms  being  stricken  outi  (the  esti- 
mate being  only  required  to  cover  one  mode  of  construction,)  the  total 
is  found  to  be  a  little  less  than  $16,000,000.  Mr.  Chester's  estimate  pro- 
vides for  ten  thousand  miles  of  wire  and  for  connecting  four  thousand 
more  offices  than  were  then  in  existence  at  the  time  it  was  made.  He 
states  in  a  postscript  that  it  "  covers  the  best  possible  construction, 
with  all  modern  improvements.  »  »  »  As  good  a  line  as  noirrf>»- 
structed  in  this  country  can  be  put  up  for  about  25  per  cent,  below  this 
estimate."  That  reduces  the  estimate  to  a  little  below  the  figures  of  the 
Postmaster-General's  table,  l^otwithstimding  that,  Mr.  Chester  says  that 
"  wire,  the  most  expensive  element  of  construction,  is  at  present,  owinir 
to  the  enormous  increase  in  value  of  coal  and  labor  in  England,  more 
than  30  per  cent,  higher  than  it  was  six  months  since." 

Published  statements  like  the  foregoing  should  be  sufficient  to  set  at 
rest  all  question  of  the  cost  of  erecting  and  equipping  telegraphs  in 
this  country. 

69.  With  regard  to  the  traffic  in  the  United  States,  the  information 
at  hand  is  not  so  full.  In  default  of  statistics  from  disinterested  sources, 
the  figures  furnished  by  the  Western  Union  Telegraph  Company  in 
1872,  in  a  letter  to  the  Postmaster-General,  are  adopted  as  the  basis  of 
calculation.  These  figures  are:  for  the  year  ending  June  30,  187l\ 
10,271,935  paid  messages,  660,203  partially  paid  and  free  messages, 
1,512,361  press  messages. 

In  the  annual  report  of  the  president  of  that  company  for  1869  ho 
assured  the  stockholders  that  their  lines,  however  profitable,  carried 
messages  at  less  rates  than  the  government  telegraphs  of  Europe.  So 
far  back  as  1867  the  number  of  messages,  according  to  this  report, 
'^excluding  many  millions  on  railroad  business,"  was  10,067,708;  the 
gross  receipts,  $5,738,627.96,  and  the  average  cost  per  message,  ol 
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cents.  Bat  in  1872,  when  it  was  desired  to  secure  for  the  company  an 
increase  in  the  rates  on  signal  service  messages,  the  following  "statis- 
tics" were  presented  to  the  Committee  on  Appropriations  of  the  House 
of  Representatives: 


-«r  No.  of  ineHAageR, 

^®*^-  I    (paid  and  free.) 


l-TO 


6,  .173. 095 

7.  I5>ja,  P.54 


Beooipts. 


$7,  264,  P.'iS  74 
7,271,918  OK 


7,859.0-2t<  7,3-A«0  75 


The  stiitistics  for  1872,  being  the  latest,  must  be  accepted. 
The  other  portions  ot*  table  No.  1  will  explain  themselves,  or  will  be 
explained  by  the  full  notes  appended  to  it. 

70.  With  regard  to  Table  No.  2,  it  will  be  noticed  that  the  heavy  in- 
crease of  traffic  following  immediately  upon  a  large  redaction  of  taritf 
h;us  not  required  a  great  addition  to  the  number  ot*  offices.     Neither  has 
it  demanded  extraordinary  expenses  in  the  erection  ot*  lines  or  increase 
of  operating  force.    The  net  profits  have  always,  however,  been  dimin- 
ished.    Had  European  governments  such  a  margin  of  [)rofits  to  draw 
upon    as  the  company,  for   instance,   whose    lavish    expenditure  of 
5?U7,000  noted  above  (which  wasre-imbursed  threefold  from  the  public 
i^reasury)  has  swelled  into  a  capital  of  $r),()(KM)30,  earning  7  per  cent, 
aninially,  they  could  make  reductions  without  fear.    To  these  instances 
of  the  considerable  increase  of  business  consequent  on  a  redaction  of 
tariff  may  be  added  the  case  of  Canada,  or  rather  of  the  Montreal 
Telegraph  Company,  whose  reduction  of  a  tariff  applicable  to  only  10 
per  cent,  of  the  business  increased  the  number  of  messages  2.3  per  cent. 
in  the  first  year.    In  England  the  increase  of  the  number  of  messages 
from  three  or  four  millions  under  the  rcijlme  of  the  companies  to  seven- 
teen million.^  under  thatof  the  government  is  doubtless  <lue  as  greatly  to 
the  multiplication  of  facilities  and  energetic  management  introtluced  by 
the  latter  as  to  the  re<luction  in  taritf.      There  also,  as  well  as   in 
Canjida,  much  was  due  to  the  simplification  of  the  tariff'. 

Table  3,  if  it  could  be  compared  with  similar  data  for  the  Unite<l 
States,  would  doubtless  illustrate  more  forcibly  than  anything  else  the 
siiperiority  of  the  European  telegraphs  to  our  own.  That  in  Belgium, 
with  her  limited  territory,  her  perfect  postal  system,  and  lier  frequent 
rail  communications,  the  telegraph  is  used  for  social  and  private  aff"tiirs 
to  the  extent  of  00  per  cent,  of  the  total  traffic,  is  the  strongest  possible 
argument  in  favor  of  the  system  of  which  this  little  state  is  perhaps  the 
best  exponent. 

71.  Conclusion. — Much  more  might  be  said  upon  the  topics  on  which 
I  have  touched  thus  lightly,  and  there  are  numerous  others  connected 
with  the  general  subject  of  telegraphs  which  might  be  enlarged  upon 
to  advantage.  There  is  no  lack  of  writers,  however,  better  able  than 
myself  to  undertake  the  task,  and  I  leave  it  to  them.  Tlie  subject, 
although  comparatively  new  and  attractively  clear  and  simple  in  its 
outlines,  is  yet  much  too  vast  for  the  dimensions  of  a  report  like  this. 
6    T 
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73.  Table  No.  2. —  Table  nhowinf  ih^^  oorr^apondenee  hif  telegraph  before  and  aJXer  the  redac- 

tiontf  of  tariff  in  ttiefvUowiny  countritts. 


Tear. 


UELGILM. 

Internal  tariff,  l/rane/or  twerUy  icordg. 


I860. 

1HI51. 

1H64. 
Id65 


December  1,  lB(y5.— I  nterncU  tariff,  50  centimes  for  twenty-flve  words. 

1866 

1H67 

186ti 

it-m 

IkTO 

1871 

1«72 • 


BWrrZEULAND. 


Internal  tariff,  1  franc/or  ttcenty  vfordt. 


1=60. 

l.ibl. 

i-na. 

1864. 
1h6o. 
1866. 

I««i7. 


January  1, 1868. — Internal  tariff,  50  centimes  for  twenty  noords. 


1868. 
1869. 
1870. 
Ih71. 


AUSTUIA-Hl'XGART. 

Koremher  1.  1858. — Int^m-al  tariff.  '\.!)0 /raves  /or  the  /irtit.  zone,  (10 
getinrnphical  miles,)  with  an  increase  o/  the  same  anwunt/or  each 
additiofital  5  fnt/4f«. 


I860. 


October  1, 1863  —Internal  tat  iff,  1  /ranc/or  tf,e/irt,1  zone,-  ^/ranes/or 
10  to  45  miles;  'S/rancsJor  45  to  100  utiles. 

1S65 

Jpril  1, 1870. — Internal  tariff,  1  /rane/or  thejlrst  zone  and  l.SO/yarwf  ^ 

beytmii. 


l'<7n. 
1871 


GEKMANT. 


January  1,  \&3Q.— Internal  tariff  o/ 1  ^/ranes  for  eodi  zone,  (10  geo- 

-graphical  miles.) 


1860. 


Janvary  1.  1861. — Jntemal  tariff  o/\.^  francs /or  each  zone.  (1  zone, 
10  miles;  *2  zones,  10  to  25  mUes;  3  zanes,  'siH  miles  and  beyond.) 

1861 


tTanuarf/ 1. 1862. — Internal  tarif  o/\  /ranc/or  the  first  zone,  10  miles; 
i/ranes/rom  10  fo  'J5  miles,  and  'S/ranes  beyond. 

ISffil 


Of<oh«^l,  1863.— /nfemal  tariff  o/ 1 /ranc/or  the  first  zone;  l.25/ranes 
from  10  to  45  miic«,  and  )i  francs /or  beyond. 


l-'tC?. 
l-MU. 

iHo. 

18G6. 


No.  of 
offices. 

No.  of  in- 
ternal mcs- 

Beceipta. 

anicoa. 

Francs. 

.   141 

60.216 

142,  344.  91 

163 

97.  945 

171.  225.  7f* 

196 

lO.'i.  274 

176.  643.  25 

241 

188.8^5 

2n,0<>3.  H3 

279 

2.V2,30l 

»2,  .•>91.0>< 

307 

332,721 

3|5,  289.  42 

3.56 

692,936 

407.  9,32.  00 

374 

817.  6.V2 

469.  74;».  m 

410 

972. 038 

549,  aea.  20 

433 

1, 108.  737 

.•»8,  739.  70 

445 

l.34:i,  118 

744,  64l.<»« 

478 

1.  .SHO,  673 

856,  .^e:!.  W 

523 

1,  589. 344 

887,  440. 25 

145 
157 
177 
SOO 
224 
25.M 
2p5 
33;< 


394  , 

459 

.S46 

62'i 

707 


908.311 
217. 700 
241,824 
298, 778 
325, 165 
364,  n  8 
383, 159 
397,333 


798. 186 

951.337 

1,K«,029 

1,:)99,214 

1,  480, 757 


516  .    491, 119 


874  ,  :,  361, 345   3, 683,  917.  50 


«M.  4^4.  35 
9Si,  (£J1.  ."ill 
259.  308.  45 
318,  4fl.'i.  70 
344.  ^29.  UO 
381.  37H,  H 
400,  152,  M) 
412.  019.  77 


446,  235.  .'>9 
590,  IP''.  03 
674,  697.  'J: 
775,  197.  Ii3 


1,478,187.50 


I 
1,697  I  3,149,148 
2, 276  I  4,  130, 216 


4,  fl97,  975.  00 
5. 364,  730.  00 


518 


624 


741 


904 
1,012 
1,139 
1,229 


339,653 


289,794 


462,770 


636,773 

3i»5,  :»2 

1,071,809 

1, 297, 294 


894,285.00 


915,  885. 00 


908,947.00 


1. 17S,  48S.  00 
1,387,114.00 
1,  510.  690.  00 
1,  8J0,  109.  UO 


•.« 


:l 

.1 

I 
1 

.4 


-4 

■ 

it 


5 
9 
4 

9 
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Table  No.  2. — Table  8?u)wing  the  correspondence  hy  telegraph,  ^'C. — Continned. 


Yeiw. 


July  1,  lt>G7.~Tntemal  tarifofdU  eentimeifor  the  first  zone;  1.25 /ranct 
for  tkc  geeond  zonB^  (45  to  5:j  inUee^)  and  1.90/ranc*  beyond. 

Ir»fi7 

l-'dS 

i!^m 

l-<70 

l!?71 

ISri 


ITALY. 


January  28, 1860. — Internal  tarif  qf  \.20  francs /or  twenty  toords  in  a 
range  of  100  kiioineterg,  and  of  *Z.40 /rdncs  beyand. 


1b68. 
lf70. 


July  1, 1871. — Internal  tariff  of  \  franc  for  fifteen  toords. 


1871' 


FRANCE. 


liny  IP,  1858.— Internal  tariff  of  2  francs,  fixed,  and  10  centinws  per 
fityriameterfor  twenty  tvord4;  i  franc  in  the  satne  department,  and 
1  JO franc*  between  adJMietit  department*. 

l^tlO 

1-61 

January  1, 1862. — TtUernal  tariff  of  2  francs  for  twenty  words,  and  1 

franeforttie  saine  departutent. 

1^62 

I'tVA 

i-c;4 

\niCt .• 

l-*Jti 

lWi7 


Law  o/July  4, 1868.— From  the  ith  of  July  reduction  of  50  centimes  in 
the  tiriff  within  the  same  dep  Lrtinent. 


1^>'5. 


Law  qfJvly  4, 1860.~2fVom  November  1, 1869,  reduction  of  I  franc  for 
ad  dispatches,  except  in  t/ie  saitie  depart.ihcnt. 

IS-IO 

187» 

1:^71 


AprU  6, 1872. — Internal  tariff  of  60  centimes  for  the  sams  department, 
•  and  i.^  francs  for  the  rest  of  France. 

1«72 


No.  of 
officee. 


1,7<|4 
a.O.')! 

a,  *i08 

2,  405 
2,615 
3,058 


963 
1. 032 
l,06;i 


1,202 


989 
1,117 


1.271 

1,380 
1.  4!>?^ 

1, 1I-2.; 

•J,  310 
a.  373 


3.  142 
3,£U 
3,-i71 


No.  of  in- 
ternal mes- 
HAgea. 


2,293,020 
3,  mt*,  930 
3, 934,  184 
43I.  90*2 
4, 907,  6ftJ 
6,  911, 375 


1, 306,  4.^'> 
1,  450,  797 
1,  549,  724 


2,124,355 


568, 365 
734, 352 


1,291,774 
1,  490,  0-Z'i 

1.  654,  406 

2.  0^*8,  645 
2,  :n9.  681 
2,682,810 


2,  829       2, 916,  734 


4, 085.  408 
4, 04.',  302 
4,371,902 


3, 463       5,  735,  .WO 


Beceipts. 


Francs. 


2,  64.5, 284.  00 

3,  446, 190.  00 
3, 960,  9-21.  00 
4. 468.  361.  00 

4,  838, 108.  00 
6, 521,  S65. 00 


2,  639, 549.  52 
2.  786,  73.").  13 
2,  866, 040.  72 


3, 198, 061  75 


2,  358,  .52.'>.  21 
2,  840,  445.  nA 


2. 9.54,  490, 21 

3,  'm\  mx  85 

3,  56.*i,  933.  (i8 

4.  ir9,  445.  45 
4.511,095.3-2 
4, 9t)9,  018.  65 


5,  636, 2.09.  93 
5,  l!»3,  IOC.  pO 
4,  494,  023.  i5 


6,941,526.62 


*  Thitf  iucrtMMtt  uccrued  aluiont  euUruiy  iu  iliu  tieeuud  haU'uf  ibe  yo.ir. 
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74.  Table  No.  3. — Classification  of  dispatches  according  to  their  nature. 


lutcriiatloual. 


Total  percentage. 


1871.     IsTi 


UKLGIUM. 

Ofluial  dispalchca '    0. 50 

Sl«»<'k-n'p<)rt« 5. 

r<)inineicial  affairs ;  34. 

Private  and  Kooial  atliiirs . '  50. 50 
rres8-di8p)itchu8 1. 


SWITZERLAND. 

Official  diH]»atcbe8 

SuMik-rt-porta 

Ceminiercial  alY'airM 

Private  and  .»»ocial  affaira 
Pres»-dittpatcbeH 

ITALY. 

Political  news 
<^''»iiimeroial  afTiiira 

Di VfTH  a  ffairs 

Cipher-meaaagea 


FKAXCK— 1859. 
[This  division  has  only  been  made  in  France  in  the  years  1859  and  1880.] 


Official  dispatches , 

I'rivatc  and  social  affairs 

Pi  efH-dispatchea 

Grain-trade 

Oen-ral  co    mcrce  and  industry 

Alfairs  of  the  boarae 

Uuclasrtitied 


Internal 


35.  rW 

2.77 

5.50 

44.  27 

10.  S3 

0.73 


Intenia- 
tioual. 


5  Vi 
21. :« 

3,\  o: 

23.  'S\ 


AUHTKlA-llUNGAUT. 

[City  of  Vienna,  ld71.J 


No.  of 
nieHsages. 


Alfairs  of  the  bourse 

Commercial  affitirs 

Pre8«-(li.spatvhea 

Private  and  social  affairs. 
Divers  affairs 


2S0. 516 
248.  H)7 
36.  164 
111.6-28 
147,  9e9 


Keceived. 


Ko.of 
moasajEea. 

1.^9,96.1 
1H».  7'JO 
26.  7h3 
210,  479 
151, 9(S9 


Per  cent 


20.  P 
24.4 
X  .^ 
27  h 
2J.6 


I^DEX 


Arr.      pQgP. 

A'liulnmtration  of  telegraphs 25  51 

Auiericau  exhibit,  chtiracter  of 2  5 

Auutro^Uuugariuu  telegraphs 150  54 

employes 61  71 

offices 54  6rf 

railroads 47  59 

Automatic  telegraphy 12  12 

Auxiliary  telegraphic  apparatus 23  42 

Baiteries fi  7 

Haucr'd  apparatus •. 19  36 

Belgian  adiuiuistration  of  telegraphs 31  55 

telegraphs  aud  railroads 48  60 

offices 55  6H 

employes 62  72 

Britibb  adujiuistratiou 35  56 

employes 64  74 

offices 57  69 

ttdegraphs  and  rai h'oads 50  63 

Ct>rre8poudeuce  by  telegraph  in  Europe 73  82 

(Ma.Hsitication  of  telegraphs 5  7 

Collection,  German  historical 24  43 

Conductors 7  8 

Cost  of  automatic  systems 15  29 

statistics  of • 68  76 

Ilauish  orgauizution 32  55 

D'Arliucourt's  apparatus 22  40 

Kdison*s  system  of  automatic  teh'griiph^* 13  13 

duplex  telegraphy •. 18  34 

EurojHian  administration  of  the  telegraph    26  51 

inHtrumeuts 10  10 

statistics  of  the  telegraph 72  82 

Exhibits;  American 2  5 

character  of  .. .   - 1 1  5 

French  organization  and  administration 34  55 

telegraph  and  railroads 49  62 

employes 63  72 

offices 56  69 

(jermao  historical  collection 24  43 

organization 29  54 

eniploy<^8 60'      71 

offices 53  67 

telegraphs  aud  railroads '. 46  58 

Historical  c  dlection  of  Germany 24  43 

*     Insulators 7  8 


86  INDEX. 

« 

Art.  Pajfp. 

Italy,  adininiHtratiou  in 'M  r>7 

employes  in 65  74 

offices  in 58  69 

telegraphs  and  railroads  in 51  (>> 

Jait6*8  instrnment II  11 

Lines  nndergronnd S  9 

Little  and  Edison's  system  of  telej^rapby 13  l-l 

Methoils  of  telegraphy 4  ti 

antomatio..^ 12  12 

apparatus i-  21  '*f7 

Meyer's  system 14  '22 

Monopoly  of  telegraphy,  State 26  ^>2 

Netherlands,  administration  in  the 3^  r>7 

Norway,  administration  in  the 1 37 

Organization,  Danish 32 

^     French 34  5.') 

German - 29  'A 

telegraphic 25  51 

Portngal,  administration -^ IttI  57 

Railroads  and  telegraph 46  .'>•< 

Ronmania,  administration  in 40  .V 

Russia,  administration  in 41  57 

employ^  in 67  7o 

Servian  admiuistration * 42  57 

Simultane^ms  systems 16  M'J 

Spanish  a<lmini*«tratfon 33  5.') 

State  monopoly  of  the  telegraph 2H  5*J 

Statistics  of  the  telegraph 66  7»» 

Steam's  duplex  telegraph 17  31 

Supports  of  lines 7  "^ 

Swedish  admiuistration 43  57 

Swiss  administration .44  5- 

employes 66  T,'» 

offices 59  7'> 

railroads  and  telegraphs • 52  <»  ♦ 

Tariff  statistics 69  -• 

Telegraphic  administration 25  51 

apparatus 9  9 

correspondence .* 73  ^-'  ■ 

classidcation 74  ''I 

employes ^  71 

exhibits 1  5 

offices 53  <M 

railroad  facilities 46  5^* 

statistics 68  7«i 

Traffic  statistics ^ 70  >"! 

Transmittiug  instrumentn 9  .• 

Turkish  administration 45  '*i 
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ADDENDA. 


Duplex  Telegraphs. — A  duplex  instrument)  as  simple  and  as  effective 
as  that  of  Stearns,  has  been  devised  by  the  well-known  electrician,  Mr. 
C.  H.  Haskins,  of  Milwaukee,  and  adopted  by  the  ^Northwestern  Tele- 
graph Company.  Unfortunately,  the  description  of  this  instrument 
was  received  too  late  to  permit  engraving  the  plates,  and  it  must  be 
omitted.  Mr.  Haskins  has  also  discovered  that  condensers  may  be  used 
as  translators  or  repeaters,  a  discovery,  the  importance  of  which  can 
hardly  be  overestimated. 

Quadruplex  Telegraph.* — ^The  quadruplex  is  based  upon  the  "  bridge'' 
duplex,  a  device  of  Mr.  Steams,  in  which  a  relay  is  placed  in  the 
bridge-wire  of  .a  Wheatstone  balance,  so  as  to  be  affected  only  by  cur- 
rents from  one  end  of  the  line.  In  the  quadruplex,  two  relays  are  so 
placed,  the  one  having  little  resistance,  and  responding  only  to  strong 
currents,  and  the  other,  a  polarized  relay,  being  sensitive  to  feeble  ones. 
The  passage  of  a  current  of  one  polarity  repels  the  armature  of  the 
latter  relay,  and  a  current  of  the  opposite  polarity  attracts  it.  The  bat- 
tery at  either  end  is  divided  into  unequal  parts,  the  smaller  of  which  is 
too  weak  to  affect  the  ordinary  relays.  A  "  double-transmitter,"  or 
pole-changer  at  each  end,  operated  by  a  local  magnet,  controlled  by  a 
key  in  the  local  circuit,  allows  the  weaker  portion  of  the  battery  to  remain 
in  the  main  circuit  with  a  polarity  opposed  to  that  of  the  sensitive 
relays  or,  when  the  key  is  closed,  brings  the  same  portion  into  circuit 
with  the  same  polarity  as  the  sensitive  relay,  and  closes  it.  A  ^'  single- 
transmitter  "  brings  the  larger  portion  of  the  battery  into  circuit,  its 
polarity  following  that  of  the  smaller  portion  for  the  time  ^being. 
l!^either  transmitter  affects  the  receiving-instruments  at  its  own  station, 
as  the  current  divides  on  the  arms  of  the  balance,  between  the  line  and 
the  rheostat.  If  the  weaker  battery  at  either  end  be  brought  into  cir- 
cuit with  the  proper  polarity,  it  closes  the  sensitive  relay  at  the  other 
end,  but  does  not  affect  the  ordinary  relay.  If  the  rest  of  the  battery 
be  added,  the  effect  on  the  sensitive  relay  is  merely  strengthened,  and 
the  ordinary  relay  also  responds.  If  the  larger  portion  of  the  battery 
only  be  brought  into  circuit,  its  polarity  is  the  reverse  of  that  of  the 
sensitive  relay,  and  the  ordinary  relay  only  responds.  A  condenser  is 
placed  in  the  bridge-wire  to  render  the  action  of  the  relays  aa  steady  as 
possible  under  the  constant  reversal  of  polarity  and  variations  of  bat- 
tery.power  to  which  this  arrangement  is  subjected;  but  even  with  this 
aid,  its  working  requires  the  closest  attention  and  the  nicest  adjust- 
ment. 

*This  account  should  have  been  given  in  the  body  of  the  report,  page  ^,  bat  was 
received  too  late  for  insertion. 


88  ADDENDA. 

Qray^s  Simulianeom  Method. — By  far  the  most  wonderfal  advance  in 
simaltaneoas]  telegraphy  that  has  yet  been  made — an  advance  rest. 
ing  npon  a  discovery  as  important,  scientifically  or  practically  consid- 
ered, as  that  of  Ampere  or  of  Oersted — ^is  the  work  of  Mr.  Elisha  Gray, 
of  Chicago.    Mr.  G-ray,  by  a  curioas  accident,  discovered  that,  be- 
taking one  pole  of  the  secondary  of  a  Bhamkorff  induction-coil  in  his 
hand,  and  rubbing  with  the  fingers  of  the  other  hand  a  resonant  piece 
of  dry  metal,  to  which  the  other  end  of  the  coil  was  connected,  he  pro- 
duced a  sound  similar  in  pitch  and  quality  to  that  given  out  by  the 
electro-tome  or  vibrator  of  the  coil.    From  this  small  beginning  he  ar- 
rived, by  patient  investigation,  at  the  most  astonishing   results.    He 
constructed  a  key-board,  with  a  range  of  one  octave,  each  key  of  which 
brought  into  circuit  a  battery  actuating  electro-magnets,  two  for  each 
key,  between  which  vibrated  electro-tomes,  tuned  to  eight  different 
pitches.    These  vibrations  transmitted  electrical  impulses  over  a  wire? 
in  the  circuit  of  which  was  placed  an  ordinary  magnet  mounted  on  a 
sounding-board.    On  depressing  any  key,  the  note  of  its  vibrator  was 
immediately  sounded  on  the  magnet  at  the  other  end  of  the  wife.    When 
two  or  more  keys  were  depressed,  the  magnet  gave  forth  their  com- 
bined musical  tones.    By  placing  eight  magnets  in  the  main  circuit,  in- 
stead of  one,  each  having  a  fixed  armature,  tuned  to  the  same  pitch  as 
one  of  the  transmitting-vibrators,  it  was  found  that  each  armature 
would  respond  only  to  the  vibrations  of  its  corresponding  transmitter. 
By  employing  such  armature  to  close  an  auxiliary  circuit,  an  <*  analyzer'* 
was  produced,  by  means  of  which  the  depression  of  each  key  was  re- 
corded at  the  other  end  of  the  wire  on  a  separate  magnet.    A  multiple 
telegraph  was  thus  formed,  adapted  to  any  system,  and  increasing  its 
capacity  to  a  point  only  limited  by  the  number  of  separate  musical 
tones  which  could  be  produced.    This  discovery,  whether  applied  to  the 
Morse,  the  printing,  or  the  facsimile  system,  is  doubtless  destined  to 
supersede  all  other  multiple  telegraphs,  and  its  importance  in  the  future 
extension  of  telegraphic  communication  can  scarcely  be  imagined.    The 
plates  illustrating  this  sketch  were  promised  by  the  inventor,  but  were 
not  received  in  time  for  use.    The  simplicity  of  the  system  is  such, 
however,  that  its  principle  will  be  readily  understood. 

FacHmile  Instruments. — A  facsimile  instrument  has  been  devised  by 
Mr.  W.  E.  Sawyer,  of  Washington,  similar  in  its  general  features  to 
that  of  d'Arliucourt,  but  containing  an  improvement  in  preparing  the 
message  for  transmission.  The  message  is  written  on  ordinary  paper 
and  an  impression  taken  on  a  zinc  plate.  A  powdered  substance  is 
sprinkled  on  the  surface  of  the  plate,  which  is  heated,  and  adheres  to 
the  lines  of  the  writing,  forming  a  ridge,  which  gives  a  perfect  me- 
chanical insulation.  The  surface  of  the  zinc  plate  is  a  much  better 
conductor  than  that  of  a  metallic  paper. 
Mr.  Sawyer  also  claims  a  much  greater  speed  for  his  instrument  than 

that  attained  by  the  European  systems. 
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Table  No.  2. — TaMe  showing  the  oorreapondenoe  'by  telegraph,  ^*c. — Continued. 


Yeiw. 


July  1, 1W7.— Internal  tariff  of  60  eentimetfor  the  first  zone;  1.35 /ranc» 
fttr  the  eeeond  zone,  (4j  to  bi  tnilee,)  atui  1.9(^/rane*  beyond. 


1-1^7. 

l"-f,S. 

1.-70. 
1S71. 

laVi. 


ITALY. 


January  99, 1860. — Internal  tariff  qf  \.^  francs  for  twenty  words  in  a 
roMfe  of  100  kiLofneters,  and  of 'Z.^  franc*  beyond. 


1H>8. 
1?70. 


July  1, 1871. — Internal  tariff  of  I  franc  for  fifteen  words. 


IzlV 


FRANCE. 


Mmj  IP.  \9I5B.— Internal  tariff  of  3  francs,  fixed,  and  10  eentimfi*  per 
myriaineterfor  twentif  word*;  [.franc  in  the  satne  department,  and 
I  '.lO francs  tietween  adjjteent  departments. 

l-'fiO 

1-61 


January  1, 1862. — Internal  tariff  of  2  francs  for  twenty  words,  and  1 

franc  for  t/ie  same  departu^ent. 


i-Ha. 

1-<W. 
lwJ7. 


Late  of  July  4, 1808. — From  the  4th  of  July  reduction  of  50  centimes  in 
the  tariff  within  the  same  dep  4.rtinent. 


WW. 


Law  ofJidy  4, 1860. — Proin  Xovemher  1, 1869,  reduction  of  i  franc  for 
ad  di*pate/ies,  except  in  t/ie  same  depart.itent. 


IfJ-lf). 
187). 


April  6, 1872. — Internal  tariff  of  60  centime  for  the  same  department, 
•  and  \.40frai}csfor  the  rest  of  France. 

1H72 , 


No.  of 

officea. 

1.794 

2,0.'»1 

2.20d 

2,405 

2,615 

3,058 

963 

1,032 

l,06;i 


1,202 


989 
1,117 


1,271 

l,3tf0 
1.  498 
1,  \i'2u 
•J.  310 
2,573 


2,829 


3, 142 
3,  -fil 
3,i71 

I 


No.  of  in- 
ternal mea- 

HafiBB. 


2,293,020 
3, 66^,  9:}0 
3,934.  184 
43  i,  902 
4, 907.  663 
6,911,375 


1,306,4a') 
1.  450,  797 
1,549,724 


2, 124,  355 


568.365 
734,  352 


1, 291,  774 

1.  4<M),  02:1 
1, 654.  406 

2.  OW.  645 
2,  379.  Gril 
2,  JkBJ,  810 


2,  916,  734 


4, 085,  40fl 
4.04.',3U:J 
4,371,9j2 


3,  463       5,  735,  590 


Receipto. 


Frane$. 


2,  64,5,  284.  00 

3,  446, 190.  00 
3, 960,  9-^1.  00 

4,  46H.  .361.  00 
4,  838. 10f«.  00 
6, 521,  S65.  UO 


2, 639,  549.  52 
2,  7H6.  73.5. 13 
2,  866, 040.  72 


3, 198, 061  75 


2, 3.V>,  525. 21 
2, 840,  44a.  tii 


2, 9.>4,  490,  21 
3,  30.\  993.  h5 

3.  56."),  933.  US 

4,  iri»,44r).  45 
4.  511,  09:>.  32 
4, 9i>9,  Old  65 


5,  636.  2W.  92 
5,  l!»3,  lOf-.  to 
4,  4*14,  0-^3.  J5 


6.  941.  526.  62 


*  Thii»  iucreaiie  ttcorued  aiuiutit  ouliroly  iu  ibu  ttt^coud  half  ul*  Ibo  yo.ir. 
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74.  Table  No.  3. — Classification  of  dispatcltes  according  to  their  nature. 


Iiiterual. 


IdCU. 


liELGIl'M. 


Offirial  iliHpatchca '    0. 50 

SlcK'k-roportH ,     5 

(Niiiiint'icial  iitlliurB 34 

Private  ami  »ooi»l  affairs-    59.  50 
rret»s-di8]))itcho8 

SWll'ZKBLAND. 

OfTicfal  difl]iatcbes 
Stc>ck-r»*pnrt« 

Comniercial  affsiirH 

Private  and  social  affairs 
Pivss-dUpatcbes 

ITALY. 

Political  news 
r'-niiiucrcijil  affairs 

Divrrs  affairs 

C  i  pber-  m  essa^es 


1870. 


1871. 


0.7'i 
3.  50 


0.  00 


luteniatioual. 


Total  percentafie. 


1872. 


1869. 


1870.  ,  1871. 


0.  2G  0.  75  0.  75 

4  m  12.50  10. 5<> 

3-^.47  .5(5.  2.-  5.').  25 

5.\3.-)  28.25  30.75 


1.12 

4.  .'>0 

31.  80 

60.  l)r* 

1.60 


20. 02 
43. 04 
36.  09, 
0.85 


17.  Z%  7.  98 

.%6.44  56.91 

26.  Oli  34.74 

0. 27'  0.  37! 


1»72.  I  1869. 


0.50 
9.50 

48. 

40. 


1.26     2.25     2.75     2. 


2-2 

tf9 


0 

8 
50. 
40.30 

0.59 


7.83 
60.35 
31.77 

0.05 


1870. 


1871.    Ie72. 


0.  5>-i    0.50 1 
10. 5J     8.75 

.■>3.  7r«  45. 

33.311  44. 

1.81.     1.75 


0.  51 

7.  H7 
4.'>.  58| 
44.  941 

l.lOi 


0.  75  0.  .'>0 

7  6.  75  . 

46.50  4±      . 

43.2.1  49. 

2.  50     1. 75 

I 


0.  4H  0  j^-i 

17.36      5.  .-r  <•- l'» 

39.  19    42.  Or-  3<.  («^ 

41.  9n    50.45  52.'.*; 

1.82     1.11  1.35 


FBANCB— 1859. 
[This  division  has  only  been  made  in  France  in  the  years  1859  and  1860.] 


Internal. 


Official  dispn tchcs 
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AtlairH  of  the  bourse /. . 
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2.77 

5.50 

44.27 

10.  85 

0.73 


Interna- 
tioDul. 


5  n 
21  :« 

9.  (i  1 

4.  •--< 
35.  «t; 
2-i  \i3 

0.33 


AL'STKIA-IIUNGAUT. 

[City  of  Vienna,  1871.J 
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readily  enabled  to  select  the  relay  that  is  best  adapted  to  the  circait  in 
which  it  is  to  be  used.  For  short  lines,  or  for  lines  having  many  relays 
in  circuit,  instruments  with  coarser  wire  and  fewer  convolutions  are  the 
best  adapted ;  for  long  circuits  the  finer-wire  relays  are  more  suitable. 

It  is  the  prevailing  opinion  among  instrument-makers,  and  mauy 
others  in  the  United  States,  that  relays  with  cores  of  considerable 
length  do  not  charge  and  discharge  as  rapidly  as  smaller  ones,  an  opin- 
ion which  is  probably  well  based.  In  the  sense  that  a  large  core  is  not 
charged  or  discharged  as  soon  as  a  small  one,  it  is  true ;  but  the  iustra- 
ment  of  the  size  and  length  to  which  reference  has  been  made,  cau  be 
charged  and  discharged  automatically  with  such  rapidity  as  to  produce 
the  Morse  characters  and  writing  at  a  rate  of  speed  fully  three  times  as 
"great  as  that  attainable  by  the  most  expert  operator — a  fact  which 
offers  a  sufficient  answer  to  the  objection  above  expressed;  while  the 
form  of  the  relay  is  a  marked  improvement  over  the  relays  in  use  in 
this  country. 

3.  Siemens'  Polarized  Kelay.— This  form  of  the  instrument  is  an 
improvement  over  the  ordinary  form  in  working  long  circuits,  inasmuch 
as  it  is  more  sensitive  and  requires  less  battery-power.  It  is  operated 
automatically  on  the  line  from  London  to  Teheran,  a  distance  of  three 
thousand  eight  hundred  miles,  at  a  speed  asserted  to  be  as  mnch  an 
twice  that  of  the  ordinary  Morse.  In  this  circuit  there  are  three  and 
sometimes  five  repeaters.  The  writer  observed  that  relays  of  this  con- 
struction were  in  use  on  the  longer  circuits  in  all  the  countries  of  conti- 
nental Europe  which  he  had  the  opportunity  of  visiting,  and  the  opinion 
there  is  universal  that  they  are  superior  to  the  ordinary  relay.  It  is 
worthy  of  remark  that  no  instruments  of  this  construction  are  in  use  in 
the  United  States. 

4.  Method  of  coNNECTiNa  up  the  Morse  circuit. — The  orig- 
inal method  of  cqnnecting  up  the  circuit,  which  was  adopted  by  l^ro- 
fessor  Morse,  and  never  changed  or  modified  in  fhe  United  States,  was 
from  ground  to  battery,  battery  to  key,  key  to  relay,  relay  to  line,  line 
to  relay,  relay  to  key,  key  to  battery,  and  battery  to  ground.  The^ie 
connections  form  a  line  of  two  stations,  one  at  each  terminal.  The 
intermediate  stations  were  formed  by  placing  a  key  and  relay  in  the 
line.  The  Germans  soon  improved  upon  this  method  by  employing 
keys  made  with  two  insulated  anvils,  and  making  the  connection  thu^- 
Fig.  1,  page  7,  will  suffice  to  explain  the  operation  of  this  system. 

When  the  keys  are  open,  they  rest  upon  the  back  anvil,  2;  closing  a 
key  sends  a  current  to  line  and  key  of  the  other  station,  which  rest.^ 
upon  the  back  anvil  and  sends  a  current  to  instrument  I.  Should  one 
station  wish  to  stop  or  "break''  the  other,  it  is  only  necessary  for  the 
operator  to  close  his  key  and  send  a  current  into  the  instrument  of  the 
other  station.  The  advantages  of  this  method  of  connection  are 
obviously  as  follows : 

First.  The  relay  is  not  aflfected  by  escape,  and  requires  less  adjusting 
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Second.  Operators,  while  sending  messages  on  a  line  affected  by  escape, 
are  frequently  governed  by  tbe  slow  response  of  their  instruments  to  the 
nianipulationsoftbeirrespectivekeys,andareapt  to  imagine  that,  because 
their  own  local  does  not  respond  quickly,  the  instrument  at  the  other 
teraiinal  is  similarly  affected  in  its  working.  Laboring  under  this 
impression,  they  make  dots  of  too  great  a  length,  and  their  characters  at 
the  receiving-station  are  not  sufficiently  spaced,  and  in  other  respects 
are  badly  formed.  Lines  affected  by  an  escape  are  much  more  easily 
operated  with  this  than  with  the  American  method,  while  on  lines  not 
affected  by  an  escape  this  system  has  no  advantages;  moreover,  it 
necessitates  tbe  presence  of  a  battery  at  each  sending-station. 


Fig.  1. 
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5.  The  Morse  register. — Tbe  original  jlorse  register  is  now  en- 
tirely sui>erseded  in  Europe  by  the  ink-writer.  Tbe  original  apparatus 
bas  long  been  felt  to  be  defective  in  the  following  particulars : 

First.  It  required  a  considerable  weight  to  move  the  train. 

Second.  Inequalities  in  tbe  thickness  of  the  paper,  or  other  causes,  are 
apt  to  occasion  the  paper  to  stop  between  the  rollers,  thus  producing 
imperfect  characters  or  omitting  them  altogether. 

Third.  The  characters  of  the  Morse  are  only  legible  when  held  between 
the  person  and  the  light,  or  in  such  a  position  as  to  bring  a  shadow  of 
the  impression  in  view  to  the  eye. 

Fourth.  The  character  is  very  easily  erased  or  obliterated",  and,  hence, 
poorly  adapted  for  preservation  as  a  record  or  proof  of  correct  or  incor- 
rect transmission. 

6.  The  defects  here  enumerated  as  inherent  in  the  Morse  register  are 
completely  obviated  in  the  ink-writer  as  manufactured  by  Siemens 
Bros.,  Digney,  and  others.  The  train  is  moved  by  a  spring  of  slight 
tension  \  the  speed  of  the  instrument  is  uniform,  and  its  operations  noise- 
less ;  the  paper  ribbon  is  but  about  one-third  the  width  of  that  used  in 
tbe  embossing-apparatus,  and  the  material  itself  of  lighter  body,  in  con- 
sequence of  which  a  roll  occupies  a  comparatively  small  space,  usually 
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in  a  drawer  beneath  the  instrument;  the  characters  being  in  ink  are 
consequently  as  legible  to  the  operator  as  printed  matter ;  the  strip  is 
preserved  to  serve  as  evidence  to  determine  disputed  questions  concern- 
ing correct  transmission  or  reading,  and  an  error  is  thus  easily  traced 
to  the  operator  committing  it,  and  not  permitted  to  rest  between  two, 
one  of  whom  is  innocent.  The  cost  of  this  instrument  is  about  double 
that  of  the  original  Morse. 

The  defects  of  the  American  Morse  register  led  to  its  gradual  disuse, 
and  the  adoption  of  the  sounder.  The  register  made  sufficient  tick  to 
be  audible,  and  the  operator  while  using  the  register  soon  became  so 
familiar  with  the  ticking  as  to  be  able  to  read  the  dispatches  by  ear. 
Within  two  ot  three  years  after  the  telegraph  was  fairly  in  operation  in 
this  country,  there  were  operators  who  read  entirely  by  sound,  but  the 
sound  was  that  of  the  ordinary  register.  It  was  not  until  some  years 
afterward — about  the  year  1858 — that  sounders  were  made,  instruments 
constructed  upon  the  same  principle  as  the  register,  with  the  clock-work 
and  paper  omitted.  JDhe  advantage  afforded  by  the  ability  to  read  by 
sound  resides  in  the  fact  that  the  operator  is  not  obliged  to  direct  his 
eye  from  his  pen  while  copying  the  dispatches,  a  case  precisely  analo- 
gous to  that  of  a  person  taking  a  copy  with  the  words  read  or  spoken  to 
him,  instead  of  being  obliged  to  read  them  for  himself. 

If  the  operator  is  a  rapid  penman  he  can  even  direct  his  eye  from  his 
pen  at  times  and  keep  pace  with  the  writing  of  the  characters  as  they 
are  made  by  the  transmitting-operator  at  the  other  terminal.  This  is 
the  more  easily  done  where  the  characters  are  in  ink,  as  made  by  the 
Morse  ink-writer.  In  Europe,  indeed,  operators  frequently  read  by 
sound,  but  the  copy,  as  printed  by  the  ink-writer,  is  preserved  for  reasons 
before  stated.  As  the  magnetic  force  required  to  work  the  pen  of  the 
ink-writer  is  small  compared  with  that  required  to  emboss,  it  permitsof 
the  ink-writer  being  worked  in  the  direct  circuit  of  the  line,  and  to  that 
end  the  core  of  the  magnet  is  wound  with  fine  wire,  giving  the  helices 
a  resistance  of  five  hundred  units,  or  less,  according  to  the  length  and 
resistance  of  the  line.^  This  arrangement  dispenses  with  the  local  bat- 
tery. 

The  chief  and  obvious  advantage  of  the  ink-writer  over  the  American 
sounder  consists  in  the  ease  of  learning  to  read  the  printed  characters, 
as  compared  with  the  difficulty  of  learning  to  read  by  sound.  The 
printed  characters  are  legible  to  a  beginner  as  soon  as  the  alphabet  is 
known,  a  task  which  a  person  of  average  intelligence  may  accomplish 
in  a  day;  while  to  learn  to  read  by  the  sounder  necessitates  a  familiar- 
ity with  the  tick  which  cannot  be  acquired  save  by  the  practice  of  a 
year.  Good  sound-operators  are  expensive ;  that  is  they  command  sal- 
aries twice  as  high  as  operators  who  read  the  printed  characters  equally 
well  and  are  otherwise  equally  qualified. 

Another  objection  may  with  good  cause  be  urged  against  the  sounder, 
as  employed  in  this  conntry.    It  is  usually  placed  in  public  places,  each 
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as  hotels,  commercial  exchanges,  railroad-stations,  and  the  like,  where 
the  click  can  best  be  heard  by  the  public  and  attract  attention.  This 
public  sitaation  places  it  within  the  power  of  evil-disposed  persons  to 
make  improper  use  of  information  which  they  may  readily  acquire.  Op- 
erators, for  example,  who  are  out  of  employ,  or  who  are  in  the  employ 
of  rival  companies,  or  who  have  left  the  service,  can,  without  difficulty, 
from  the  sound  of  the  instrument,  read  the  contents  of  dispatches  and 
make  use  of  such  information  to  serve  their  own  purposes.  There  is 
every  Reason  to  believe  that  this  is  often  systematically  practiced.  The 
substitution  of  ink-writers  for  the  sounders  would  obviously  overcome 
this  grave  objection. 

7.  The  Hughes  PBiNTEB.--.This  apparatus  is  an  American  invention, 
and  was  first  brought  out  in  the  United  Stati&s  some  fifteen  years  ago. 
Subsequently  the  inventor  took  up  his  residence  in  Paris,  where,  with 
the  assistance  of  the  Digney  Freres,  his  instrument  was  much  improved. 
They  are  now  manufactured  by  this  celebrated  Paris  firm,  as  well  as  by 
Siemens  Brothers,  of  London,  and  Siemens  &  Halske,  of  Berlin. 

The  clock-work  of  the  instrument  is  driven  by  a  weight,  which  is 
wound  with  the  aid  of  a  treadle ;  in  order  that  the  train  shall  be  kept  in 
motion,  it  is  simply  necessary  that  the  operator  should  press  the  treadle 
with  the  foot  as  often  as  once  in  two  or  three  minutes.  For  the  trans- 
mission of  business  between  large  cities,  or  commercial  centers,  requir- 
ing the  exclusive  use  of  one  or  more  wires,  this  instrument  has  great 
advantages,  to  wit : 

First.  The  speed  of  transmission  is  fully,  or  even  more  than,  double 
that  of  the  Morse  system,  a  statement  based  upon  the  experience  of  the 
telegraph-chiefs  at  Berlin,  Brussels,  Vienna,  Berne,  and  Paris.  The 
efficiency  of  the  Instrument  is  therefore  vastly  greater  than  that  of  the 
Morse,  since  two  operators  with  one  wire  can  perform  as  much  service, 
or  more,  than  four  operators  with  two  wires  worked  by  the  Morse 
system. 

Second.  There  U  less  liability  of  the  occurrence  of  errors  in  trans- 
mitting dispatches,  since  they  can  only  arise  from  an  incorrect  read- 
ing of  the  manuscript  of  the  original,  while,  with  the  Morse  system, 
by  far  the  greater  number  of  errors  arise  from  incorrectly  interpreting 
the  Morse  characters,  whether  by  the  sounder  or  the  register ;  and 

Third.  The  dispatches  are  delivered  in  plain  Roman  characters. 

As  an  indication  that  its  merits  are  duly  appreciated,  it  is  only  neces- 
sary to  state  that  by  far  the  larger  portion  of  the  telegraphic  business 
ef  Germany,  Belgium^  France,  and  Switzerland  is  performed  by  this 

instrument. 

BELGIAN  TELEGRAPHS. 

8.  Battebies.^  The  batteries  employed  in  Belgium  are  the  Marie- 
Davy,  the  Leclanch^,  (a  modified  Bunsen,)  and  the  Minotto.  This  last 
is  the  Callaud,  with  a  layer  of  sand  about  four  inches  in  depth  resting 
upon  the  sulphate  of  copper ;  the  zinc  plate  rests  upon*  the  sand.    Of 
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these  several  elements,  the  Leclanch^  is  preferred  on  account  of  its 
economy,  for  which  and  other  reasons  it  is  believed  this  form  will  ulti- 
mately supersede  all  others. 

From  five  to  six  lines  are  worked  from  one  battery  or  set  of  ele- 
ments. The  wires  worked  from  one  battery  are  those  having,  as  nearly 
as  possible,  equal  resistances. 

9.  Instruments. — The  instruments  employed  are  the  Hughes  printer 
and  the  Morse  ink-writer.  In  the  Brussels  office  there  are  in  use  eighty 
Morse,  and  fifteen  Hughes  instruments.  The  cost  of  the  Hughes  instru- 
ment is  about  1,700  francs ;  that  of  the  Morse  600  francs.  The  capacity 
of  the  Hughes  is  stated  to  be  fully  double  that  of  the  Morse. 

10.  Posts. — The  kinds  of  timber  emploj'ed  for  posts  are  the  pine,  the 
fir,  and  the  larch.  The  latter  is  the  most  durable,  but  is  expensive.  The 
posts  are  all  injected  with  sul[)hate  of  copper,  as  a  preservative  mate- 
rial, by  the  Boucherie  process,  which  is  claimed  to  afi^brd  excellent 
results.  Posts  treated  by  this  process,  and  set  in  1850,  are  still  in  good 
condition. 

The  posts  are  planted  ninety  meters  distant  from  each  other,  and 
average,  therefore,  about  eighteen  to  the  mile.  The  same  number  of 
posts  are  employed  for  a  line  of  one  or  two  wires  as  for  a  greater  num- 
ber, though  in  the  latter  case  higher  poles  are  used.  Usually,  a  set  of 
poles  carries  from  eight  to  twelve  wires.  All  the  poles  stationed  upon 
angles  or  curves  are  guyed  or  braced.  Those  standing  in  the  straight 
line  have  a  slack  guy  attached  to  the  post  and  fastened  in  the  grouud, 
on  the  side  opposite  to  the  track  of  the  railway,  in  order  that  in  ease  of 
accident  the  poles  may  not  fall  across  the  track  and  endanger  the 
trains. 

11.  Insulators* — The  insulators  employed  are  of  porcelain,  attached 
to  the  post  by  means  of  an  iron  strap,  which  encircles  the  insulator,  the 
strap  in  turn  being  fastened  securely  to  the  post  by  screw-bolts.  There 
are  two  sizes  of  this  insulator  in  use.  One  of  large  dimensions  for  the 
heavy  wire,  and  the  other  of  smaller  size  for  the  lighter  wires.  The 
wire  is  suspended  in  an  iron  hook.  In  the  larger  insulator,  this  hook  is 
covered  with  hard  rubberj  with  both  sizes,  the  strap,  screw-bolts,  and 
hook  are  galvanized.  The  cost  of  the  large  insulator  is  two  francs  and 
seventeen  centimes  each,  that  of  the  smaller  size  sixty -five  centimes. 

12.  Wire  conductors. — There  are  three  sizes  of  wire  employed. 
For  the  shorter  circuits,  which  embrace  all  those  not  extending  beyond 
the  limits  of  the  kingdom,  a  wire  of  three  millimeters  diameter  is  in 
use.  This  wire  will  weigh  about  two  hundred  pounds  per  English  mile, 
and  corresponds  very  nearly  in  size  to  our  No.  11.  The  lourmilli- 
meter  wire  corresponds  in  size  to  our  No.  8,  and  is  employed  for 
the  circuits  extending  beyond  the  kingdom.  An  exception  must,  how- 
ever, be  maile  in  the  case  of  the  longest  of  these  extra  Belgian  cir- 
cuits, such  as  those  leading  to  Paris  and  Berlin,  and  designated  by  the 
term  '*  international,"  upon  which  a  wire  of  five  millimeters  is  used.    This 
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iuternational  wire  will  weigh  about  five  hundred  and  fifty  pounds  to  the 
(English)  mile,  and  corresponds  very  nearly  to  our  No.  6.  This  wire 
is  manufactured  in  Belgium,  and  its  quality  is  most  excellent. 

13.  Underground  lines. — In  the  streets  of  the  large  cities,  Brus- 
sels and  Antwerp,  no  posts  are  to  be  seen.  Usually  seven  copper  con- 
ductors, insulated  by  gutta-percha  and  protected  by  an  outer  shield  of 
iron  wire,  are  employed.  These  seven  conductors,  with  their  insulated 
coverings  and  iron  shields,  constitute  a  cable.  Two  or  more  of  the 
cables  are  laid  iii  a  brick  trough,  and  the  space  aboat  them  filled  out 
with  sand.  The  wires  laid  in  this  manner  have  remained  in  perfect 
preservation,  and  the  plau  has  proven  itself  to  be  eminently  practical, 
involving  neither  trouble  nor  expense  on  the  score  of  deterioration.  Any 
one  who  is  in  the  least  familiar  with  American  telegraphs,  cannot  fail  to 
be  most  favorably  impressed  with  the  gi-eater  strength  and  permanence 
manifest  in  the  construction  of  the  Belgian  lines,  and  with  the  evi- 
dences of  the  skill  employed  and  expense  incurred  to  make  them  reliable 
and  serviceable.  As  an  indication  of  the  great  extent  to  which  the  tele- 
graph is  used,  it  will  sufSce  to  mention  that  in  the  city  of  Antwerp  there 
were  sent  and  received  during  the  mouth  of  April  last  no  less  thau 
44,752  dispatches,  representing  an  amount  of  business  which  in  this 
country  would  be  considered  very  large  for  any  city  of  twice  its  size. 

The  comparison  becomes  more  instructive  when  it  is  remembered  that 
the  kingdom  of  Belgium  occupies  but  a  small  territory,  and  that  by  far 
the  greater  number  of  the  dispatches  are  sent  for  distances  so  short  as  to 
be  readily  attainable  by  the  mail  in  a  few  hours.  There  is,  consequently, 
less  saving  of  time — that  is,  less  necessity  for  employing  the  telegraph 
as  a  means  of  communication — than  in  a  country  like  ours,  where  per- 
sons ai-e  necessitated  to  hold  communication  with  each  other  over  spaces 
far  more  widely  separated. 

14.  Automatic  telegraph. — During  the  past  six  years  much  atten- 
tion and  inventive  skill  have  been  directed,  both  in  Europe  and  in  the 
United  States,  to  the  improvement  of  processes  for  telegraphic  trans- 
mission, the  object  of  these  endeavors  being  to  do  automatically  what 
has  hitherto  been  done  by  hand.  Ln  all,  or  nearly  all,  of  these  improved 
processes,  perforated  paper  is  substituted  as  a  means  of  transmission,  in 
place  of  a  Morse  key.  By  any  of  these  improved  methods  the  transmit- 
ting capacity  of  the  line  is  augmented  at  least  threefold,  in  the  same 
length  of  time,  over  that  of  the  ordinary  Morse,  though  it  is  but  fair  to 
state  that  their  employment  affords  no  economy  in  the  number  of  oper- 
ators required,  the  gain  in  this  particular  residing  in  the  employment 
of  a  lesser  number  of  wires.  The  same  number  of  words  may  be  trans- 
mitted upon  one  wire  as  may  ordinarily  be  sent  upon  three ;  but  to  do 
the  work  automatically  requires  the  same  number  of  employes  upon  one 
wire  as  upon  three  wires  employing  the  Morse  key. 

15.  Siemens  Brothers  exhibited  at  Vienna  their  automatic  system,  con- 
sisting of  a  perforator,  a  transmitter,  and  a  recorder,  'In  the  work  of 
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trausmissioQ  there  are  employed  two  batteries  with  alternating  cur- 
rents, adapted  to  the  use  of  their  polarized  relay.  In  working  at  a 
rapid  rate,  very  sensitive  and  quick- working  recording-instruments  are 
necessary,  a  requirement  which  these  polarized  relays  and  recorders  are 
especially  adapted  to  meet.  The  method  of  alternating  currents  is  a 
device  for  either  obviating  or  reducing  difficulties  due  to  induction, 
which  always  manifest  themselves  where  the  attempt  is  made  to  operate 
lines  of  great  length  at  high  speed.  The  system  of  Siemens  Brothei^ 
appears  to  meet  entirely,  or  at  least  to  a  great  degree,  all  the  require- 
ments of  practice. 

16.  A  noticeable  feature  in  the  Prussian  department  is  the  system  or 
invention  of  Gustav  Jaite,  of  Berlin.  Connected  with  all  these  methods 
of  automatic  transmission  is  the  perforator,  upon  the  design  of  wbicli 
much  skill  and  ingenuity'  have  been  bestowed.  The  perforator  of  Jaite 
is  compact  in  form  and  portable,  and  can  be  operated  at  great  speed, 
the  strips  of  paper  being  moved  by  clock-work.  The  holes  are  punelied 
by  electro-magnets  operated  by  two  keys.  By  pressing  one  key,  dots 
will  be  made  so  long  as  it  is  held  down;  while  by  pressing  both  keya 
dashes  will  be  made  so  long  as  the  pressure  is  continued.  As  the  paper 
strip  is  moved  along  at  a  fixed  rate  of  speed,  these  dots  and  dashes  will 
appear  at  regular  intervals.  It  is  by  pressing  these  keys  in  conjunction, 
or  the  dot-making  key  separately,  that  the  letters  or  characters  are 
formed.  This  machine  appears  to  possess  great  advantages,  and  in 
practiced  hands  will  doubtless  execute  a  large  amount  of  work. 

17.  The  system  of  Wheatstone  is  used  to  a  considerable  extent  in 
England  in  the  transmission  of  dispatches  for  the  press.  A  paper  once 
perforated  answers  the  purpose  of  transmitting  the  same  dispatch  in 
any  direction.  The  perforations  are  made  in  the  London  station  by 
means  of  compressed  air.  It  is  really  surprising  to  observe  the  skill 
displayed  and  the  speed  attained  by  the  operators  working  these 
machines. 

Xone  of  the  European  automatic  processes,  however,  approach  in  speed 
of  transmission  that  of  the  American  system  of  Little,  the  record  or  char- 
acters of  which  are  made  by  the  current  itself,  on  chemically  prepared 
paper. 

Of  the  relative  advantages  or  disadvantages  of  the  several  processes 
here  enumerated,  it  would  be  difficult  to  venture  any  opinion,  further 
than  that  it  would  be  both  wise  and  economical  to  adopt  any  of  tbeni, 
rather  than  to  increase  the  number  of  wires  that  already  exist  between 
large  commercial  centers. 

18.  Double  transmission  is  practiced  to  a  considerable  extent  in  the 
United  States,  and  to  a  less  extent  in  England.  Theoretically  considered, 
the  doubling  of  the  number  of  operators  should  also  double  the  amoant 
Qf  work  to  be  obtained  upon  a  wire,  as  compared  with  its  operation  by  the 
ordinary  method  of  transmission;  but  this  result  is  seldom  attained  in 
practice.    But  even  under  the  supposition  that  the  theoretical  limits  of 
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tbis  method  of  transmission  were  attained  in  the  practice  of  the  United 
States,  or  of  England,  the  performance  would  no  more  than  equal  that 
reached  on  the  Continent  upon  one  wire  by  the  employment  of  the  Hughes 
instrument  with  half  the  number  of  operators. 

These  comments,  however,  must  not  be  interpreted  as  applying  to 'the 
system  of  double  transmission  in  general,  inasmuch  as  it  can  be  intro- 
duced to  augment  or  multiply  the  transmitting  capacity  of  the  Huglies,. 
as  well  as  that  of  the  Morse. 


CHAPTER    II. 


CONSTRUCTION  OF  LINES  AND  ADMINISTRATION. 

Wire  conductors  in  Europe;  Batteries;  Measures  of  resistance;  Morse's 
alphabet  ;  preservation  of  timber  ;  line- construction  ;  insulators  ;  under- 
GROUND-WIRES;  Pneumatic  tubes;  Monopoly  of  the  telegraph;  Cost  of  lines: 
Branch-lines  ;  Rates  ;  System  desirable. 

19.  Wire  conductors. — The  wires  employed  in  Earopc  for  tbe  long 
circuits,  called  tbe  "international  circuits,"  and  working  generally  direc 
from  capital  to  capital,  forming  thus  the  transcontinental  lines,  are  of 
five  millimeters  diameter.  The  material  of  this  wire  would  weigh  about 
five  hundred  and  forty  pounds  per  English  mile.  On  the  main  routes  of 
travel,  more  than  half  of  all  the  wires  seen  are  of  this  larger  size.  By 
agreement  between  the  nationalities,  effected  some  years  since,  this  size 
of  wire  was  adopted  as  the  "  international."  For  the  less  important  cir- 
cuits, wire  of  four  millimeters  diameter  is  employed,  the  weight  of 
which  per  mile  is  about  three  hundred  and  twenty  pounds,  a  size  cor- 
responding very  nearly  to  the  American  No.  9. 

For  the  branch-lines,  that  is  for  the  lines  leading  from  the  main  routes 
to  the  towns  and  villages  not  situated  in  the  path  of  railways,  there  is 
employed  in  France,  Belgium,  and  Switzerland  a  wire  of  three  milli- 
meters. Its  weight  is  about  two  hundred  pounds  per  English  mile.  In 
Germany,  there  is  employed  for  similar  purposes  a  wire  of  two  and 
a  half  millimeters  diameter,  weighing  about  one  hundred  and  forty 
pounds.  This  smaller  size  is  also  used  for  running  in  wires  to  stations, 
for  crossings  of  -the  railway-track,  &c.,  uses  for  which  it  is  specially 
adapted,  being  so  light  that  it  can  be  pulled  very  taut,  and  tbe  slack 
taken  up  without  material  strain  upon  the  posts.  If  caught  by  passing 
trains  the  consequences  are  not  so  serious  as  when  wires  of  greater 
strength  are  employed. 

An  erroneous  opinion  is  prevalent  among  telegraph  people  in  our 
country  that  a  small  wire  cannot  be  used  for  such  purposes  without  ma- 
terially diminishing  the  conductivity  of  the  circuit.  It  does  so,  however, 
only  in  proportion  as  it  reduces  the  weight  of  the  wire  of  that  circuit, 
which  fonns  a  portion  of  the  resistance.  In  a  line,  for  example,  of  two 
hundred  miles,  if  all  the  crossings  and  running-in  wires  were  of  No.  13 
wire,  the  loss  in  conductivity  on  that  account  would  be  so  small  as  to 
be  practically  inappreciable.  The  smaller  wire,  again,  is  more  easily 
spliced  and  manipulated. 
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The  English  pnicticii  is  to  use  upon  the  longer  and  important  circuits 
a  wire  of  No.  4  gauge,  the  weight  of  which,  per  mile,  is  about  eight 
hundred  pounds;  in  some  instances,  however,  No.  3  is  used,  the  weight 
of  which  is  about  nine  hundred  and  forty  pounds. 

20.  Ga.lv ANIZED  Wire. — It  is  the  opinion  of  Dr.  Militzer,  technical 
counselor  of  the  Austrian  telegraphs,  that  it  is  inexpedient  to  galvanize 
wires;  and  that  the  advantages  to  be  derived,  as  compared  with  its  disad- 
vantages, do  not  compensate  for  the  increase  in  cost.  In  Austria  a  wire 
of  A'ery  superior  quality  is  used,  which  is  made  from  Styrian  iron.  In 
undergoing  the  process  of  galvanizing  it  loses,  as  does  all  wire,  both 
in  strength  and  pliability,  while  its  cost  is  increased  about  50  per  cent. 
At  a  cost  no  greater  than  that  of  the  galvanized  wire,  a  wire  half  again  as 
large,  and,  consequently,  of  50  per  cent,  greater  conductivity,  an  ungal- 
vauized  wire  may  be  used  ;  or,  to  pnt  it  differently,  three  ungalvanized 
wires  cost  no  more  than  two  galvanized  wires  of  equal  siz*.  The  wires 
are  drawn  in  long  lengths,  and  the  joints  are  carefully  soldered.  If  the 
quality  of  the  wire  is  superior,  and  it  is  well  annealed,  especially  when 
the  larger  sizes  are  considered,  it  is  questionable  whether  the  several 
advantages  of  greater  durability,  improved  appearance,  &c.,  possessed 
by  the  galvanized  wire,  compensate  fully  for  the  increased  expense  of 
its  manufacture.  At  all  events,  the  opinion  of  so  eminent  an  authority 
as  Dr.  Militzer  is  worthy  of  careful  consideration.  Austria,  finally,  is 
the  onU'  country,  according  to  my  observation,  in  which'plain  or  ungal- 
vanized wires  were  employed.  By  way  of  comparison,  it  may  be  as 
well  to  state  that  more  than  half  of  all  the  wire  used  in  America  is  of 
Ko.  9  gauge,  the  weight  of  which  is  three  hundred  and  twenty  pounds 
per  Euglish  mile ;  a  portion  of  the  balance  is  No.  8,  weight,  three  hun- 
dred and  eighty  pounds  per  mile ;  perhaps  3  per  cent,  is  No.  G,  weight, 
about  live  hundred  and  forty  pounds  per  mile ;  and  some  No.  10,  weight, 
about  two  hundred  and  seventy  pounds  per  mile. 

21.  Galvanic  Batteries. — The  Prussian  government  exhibits  at 
Vienna  the  Callaud  elements,  of  a  pattern  very  similar  to  those  gener- 
ally in  use  in  this  country.  The  French  exhibit  the  same.  The  Callaud, 
as  incidentally  remarked,  is  a  modified  form  of  the  Dauiell.  The  Austrian 
government  employs  another  form,  known  as  the  Meidinger.  The  French, 
likewise,  employed  at  one  time  the  sulphate  of  mercury  element,  known 
as  the  Marie-Davy,  and  the  peroxide  of  manganese  element,  or  the  Le- 
clanch^;  but  neither  of  these  exclusively. 

lu  one  form  or  another  the  Daniell  element  has  been  employed  for 
telegraphic  purposes  in  all  European  countries,  from  the  introduction  of 
telegraphy  to  the  present.  The  several  forms  in  question  are  the  Minotto, 
iu  which  a  layer  of  sand,  about  four  inches  in  depth,  rests  upon  the  sul- 
phate of  copper ;  the  Meidinger  and  the  Callaud,  in  which  the  separa- 
tion of  the  two  solutions  is  eftected  by  their  difference  in  density,  and 
the  Daniell  proper,  in  which  the  two  solutions  are  separated  by  a  porous 
cap.    For  telegraphic  purposes  the  form  Of  battery  at  present  most 
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generally  employed  is  the  Callaud,  which  has  been  adopted  to  the  ex- 
clusion of  all  others  by  the  governments  of  Prussia  and  France. 

22.  The  battery  used  on  the  experimental  line  of  Professor  Morse,  be- 
tween Baltimore  and  Washington,  was  the  Grove,  which  has  been  used 
almost  exclusively  by  American  Telegraph  Companies  up  to  tliis  dale. 
The  electro-motive  force  of  the  Grove  is  about  twice  that  of  the  DanielK 
while  its  resistance  is  not  more  than  h^lf  that  of  the  latter.  These  prop- 
erties combined  produced  an  effect,  when  the  Grove  element  was  used 
for  a  sounder  or  Morse  register,  of  manifesting  roughly  about  four  times 
the  strength  of  the  Daniell.  Had  the  instruments,  in  the  first  place, 
been  adapted  to  the  Daniell,  by  winding  the  magnets  with  a  smaller- 
sized  wire,  the  strength  of  the  Grove  would  then  have  shown  itself  to 
be  approximately  only  about  double  that  of  the  Daniell.  But  while  the 
strength  of  the  latter  element  is  but  one-half  that  of  the  former,  it  is 
found  to  be  ample  for  all  the  needs  of  practice.  The  cost  of  the  Grove 
is  about  double  that  of  the  Daniell ;  that  is,  one  cell  of  the  former  will 
cost  as  much  as  two  of  the  latter  element ;  while  to  obtain  the  same 
electro-motive  force  the  expense,  which  would  involve  the  use  of  two 
cups  of  the  one  form  for  one  of  the  other,  would  be  about  equal. 

The  advantages  of  the  Daniell  element  are : 

First.  Very  decided  on  the  score  of  economical  maintenance ;  inas- 
much as,  compared  with  the  Grove,  the  maintenance  of  the  Daniell, 
including  both  labor  and  materials,  does  not  involve  one-fourth  the  ex- 
pense of  the  former. 

Second.  The  Daniell  possesses  an  advantage  on  the  score  of  con- 
stancy. .  After  the  Grove  is  set  the  strength  of  the  battery  runs  down 
very  rapidly,  so  that  as  a  consequence  every  instrument  in  the  circuit 
requires  adjusting  to  the  diminished  force  of  the  current,  say  as  often 
as  once  per  hour. 

Third.  There  are  no  disagreeable  or  unhealthy  fumes  evolved  from 
the  Daniell,  a  condition  unavoidable  with  the  employment  of  nitric  acid 
in  the  Grove.  Within  the  experience  of  the  writer  four  battery-keepers 
have  died  in  the  city  of  Philadelphia  of  lung  disease,  contracted  in  all 
probability  from  this  cause. 

The  improvement  effected  in  the  Daniell  cell  by  .dispensing  with  the 
porous  cup  is  a  most  advantageous  feature,  seeing  that  it  accomplishes 
the  more  perfect  separation  of  the  liquids,  and  reduces  the  consumption 
of  material  to  a  minimum.  It  Is  an  unavoidable  feature  in  all  batteries 
that  only  a  portion  of  their  material  is  utilized.  A  Grove  when  set 
without  closing  the  circuit  soon  exhausts  itself  by  local  action.  The 
Daniell  continues  to  operate  until  a  complete  intermixture  has  taken 
place  between  the  several  solutions,  which  shortly  takes  place  through 
the  porous  cup,  when  its  action,  so  far  as  the  instruments  are  concerned, 
ceases.  Local  action  then  ensues,  and  the  consumption  of  zinc  goes  on 
at  a  greater  rate  than  before. 

23.  For  an  equal  amount  of  work  performed,  it  is  probable  that  not  one- 
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qaarter  as  mach  zinc  is  coasamed  in  the  Oallaiid  as  in  the  Daaiell  cell, 
a  difference  which  is  to  be  ascribed  solely  to  the  more  perfect  separation 
of  the  solution  in  the  former.  It  is  trne  that  the  internal  resistance  of 
tlie  Gallaad  is  greater  than  that  of  the  DanielU  but  this  objection  is 
overcome  by  an  improvement  known  as  Lockwood's ;  a  device  which 
consists  in  permitting  a  portion  of  the  copper-plate  in  the  form  of  a  spi- 
ral wire,  to  extend  upward  into  the  zinc  solution.  When  this  spiral  is 
brought  to  within  an  inch  of  the  zinc  plate,  the  resistance  is  reduced  to 
an  average  of  one  unit  per  cell.  By  reducing  the  resistance  to  this 
point,  it  permits  of  many  wires  being  worked  from  one  battery,  and  the 
experience  of  operators  has  shown  that  the  more  such  a  battery  is 
worked  the  less  will  be  the  tendency  of  the  sulphate  of  copper  solution 
to  rise  and  become  mixed  with  that  of  the  zinc.  It  must  be  premised 
that  the  presence  of  the  copper  spiral  as  above  indicated,  does  not  in  the 
least  detract  from  the  strength  of  the  battery. 

Another  noteworthy  improvement  of  the  Oallaud  is  the  device  of  cov- 
ering the  surface. of  the  liquid  with  parafflne  oil  to  prevent  its  evapora- 
tion, a  function  which  is  performed  most  effectually.  It  also  serves  to 
prevent  the  formation  of  crystals  of  the  zinc-salt  from  occurring  on  the 
sarface,  and  in  addition  it  completely  insulates  the  battery.  It  has  been 
objected  to  the  use  of  parafflne  oil  that  it  adheres  to  the  zinc  when  t^ken 
oat  for  cleansing  or  renewal,  as  well  as  to  the  blue-stone,  when  this  is 
dropped  in  to  replenish  the  battery.  These  difficulties  are,  however, 
very  simply  overcome.  If  the  zinc  is  not  permitted  to  dry,  but  is  imme- 
diately rinsed  on  being  removed  from  the  cell,  or  if  the  blue-stone  is 
simply  wetted  with  water  before  being  dropped  through  the  oil,  no  oil 
will  adhere  to  their  surfaces. 

This  form  of  battery  is  peculiarly  adapted  to  the  American  system  of 
closed  circuits,  and  had  it  been  adopted  in  the  United  States  when  first 
it  came  into  use  in  Europe,  not  only  would  it  have  resulted  in  the  saving 
of  hundreds  of  thousands  of  dollars,  but  also  in  the  avoidance  of  many 
inconveniences,  and  the  production  of  much  better  effects. 

24.  Mbasubbs  of  resist ANOE.—Breguet,  of  Paris,  exhibits  a  set  of 
resistances  adapted  to  the  French  system  of  measurement,  and  having 
the  mercury  unit  as  a  basis.  Ten  of  these  units  are  equal  to  one  mercury 
unit ;  Digney,  of  Paris,  exhibits  the  same  in  portable  form,  as  they  are 
employed  by  the  French  and  Swiss  governments  in  the  telegraph 
service. 

The  Prussian  department  has  resistance  coils  representing  firom  one 
to  ten  thousand  of  the  mercury  units,  as  manufactured  by  Siemens  & 
fialske,  of  Berlin.  Siemens  Brothers,  of  London,  exhibit  the  same. 
There  are  in  use  at  present  two  systems  of  resistance  measures,  to  wit : 
the  British  Association,  or  absolute  unit,  and  the  mercury  unit,  which 
represents  a  prism  of  mercury  of  one  millimeter  in  cross-section  and  one 
meter  in  length.  The  B.  A.  unit  represents  the  resistance  through 
which  a  unit  of  work  is  performed,  in  a  unit  of  time,  by  a  unit  of  electro- 
motive force.    To  establish  the  exact  value  of  this  resistance  is  a  diffl- 
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calt  matter,  and  a  sabject  apon  which  experts  differ  from  each  other; 
and  resistance  coils,  having  this  resistance  as  its  representative,  or  basis, 
differ  very  materially  from  each  other.  In  view  of  these  difficulties,  the 
mercoxy  unit  was  adopted  as  the  standard  of  electrical  measorement  by 
representatives  of  the  several  Earoi»eau  governments  assembled  at 
Vienna  in  the  year  1868,  which  decision  was  affirmed  at  a  similar  con- 
vention held  in  Bome  abont  a  year  ago. 

25.  The  Mobse  alphabet. — The  alphabet  as  used  in  America  was, 
in  the  early  history  of  the  telegraph,  improved  materially  by  the  Ger- 
mans. These  improvements  consisted  in  doing  away  with  the  spaced  let- 
ters, or  those  letters  formed  of  dots  with  nnequal  spaces  between  them ; 
and  in  introducing  other  changes  whereby  the  characters  were  made 
more  easily  legible,  and  the  liabilities  of  error  in  reading  were  reduced. 
The  original  characters  of  Professor  Morse,  not  used  in  the  European 
alphabet,  are  the  C,  O,  K,  Y,  Z,  and  the  character  &. 

The  changes  introduced  by  the  Germans  were  so  manifestly  improve- 
ments upon  the  original,  that  they  were  soon  adopted  by  all  the  other 
countries  of  Europe,  and  this  modified  alphabet  is  now  in  universal 
use  except  in  North  America. 

About  the  year  1847,  when  the  telegraph  reached  Saint  Louis,  and 
before  railroads  had  extended  into  the  Western  States,  an  election  for 
United  States  Senator  was  held  in  the  State  of  Missouri.  The  name  of 
the  successful  candidate  was  telegraphed  and  published  in  all  the  East- 
ern papers  as  Grier;  his  real  name,  however,  was  Geyer.  The  naoies 
Grier  and  Geyer  appear  to  be  very  similar  when  written  in  the  AmerL 
can  Morse  characters,  inasmuch  as  there  are  the  same  number  of  dots 
and  dashes  and  spaces  in  each,  the  variation  consisting  simply  in  the 
length  of  these  spaces,  and  that  of  very  slight  degree.  When  written  in 
the  European  Morse  alphabet,  these  names  have  so  little  resemblance 
that  the  reading  of  the  one  for  the  other,  by  an  operator,  would  be  an 
inexcusable  blunder. 

In  the  American  alphabet,  again,  the  characters  T  and  L  are  each  a 
dash,  differing  only  in  length,  the  oonsequence  of  which  is  the  ftequent 
mistaiking  of  the  one  for  the  other.  In  the  European  alphabet  they  bear 
no  resemblance.  It  is  fair  to  presume  that  the  errors  growing  out  of  the 
misinterpretation  of  these  characters  more  than  equal  those  from  all 
other  causes  combined. 

Professor  Morse  advocated,  many  years  since,  the  adoption,  in  tliis 
country,  of  the  changes  made  by  the  Germans.  It  can  be  effected  in  a 
day  precisely  as  it  was  accomplished  in  Europe.  England  was  the  last 
country  to  adopt  the  change,  which  was  effected  by  the  mutual  agree- 
ment and  concerted  action  of  the  three  telegraph  companies  at  that  time 
controlling  the  business. 

26.  Pbesebvation  of  timb£B. — ^In  the  mountainous  districts  of 
France,  Germany,  and  Switzerland  there  flourishes  a  species  of  evergreen 
or flr,  a  tree  very  straight  in  its  growth,  and  otherwise  well  adapted  to  serve 
for  telegraph-posts,  with  the  one  drawback,  however,  that  it  decays 
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very  rapidly.  This  difficalty,  however,  has  been  measurably  overcome' 
by  the  preservative  process  of  Boncherie,  which  consists  ia  injecting  the 
wood  with  a  solution  of  sulphate  of  copper.  When  prepared  according 
to  this  process,  this  timber  used  for  telegraph-posts  is  made  to  last  from 
fifteen  to  twenty  years.  The  posts  are  subjected  to  this  process  in  the 
forest  directly  after  catting  and  while  yet  full  of  sap;  the  expense  of 
thus  treating  them  varying  usually  from  one  to  one  and  a  half  dollars 
per  pofit.  In  many  regions  of  the  United  States  there  is  a  wood  of  very 
similar  character  to  that  above  named,  which  is  known  as  hemlock  or 
spruce,  and  which,  on  account  of  its  perishable  nature,  has  very  little 
value  as  a  timber.  It  is  probable  that  this  species  may  be  found  serv- 
iceable at  some  future  time,  if  prepared  for  such  use  by  Bouchereizing. 
The  wood  is  more  readily  and  more  perfectly  protect/Cd  in  proportion  as 
it  is  poroas  and  rich  in  sap.  After  undergoing  the  preservative  process 
the  timber  is  permitted  to  season,  which  proceeds  very  quickly,  when 
it  becomes  very  light  and  portable,  an  advantage,  inasmuch  as  the  posts 
are  handled  and  transported  with  greater  ease.  By  far  the  greater  num- 
ber, if  not  all  the  posts  of  the  French,  German,  and  Belgian  telegraph 
service  are  now  subjected  to  this  preservative  process.  There  is  no 
timber  in  those  countries  which  is  naturally  as  durable  as  the  American 
chestnut,  which  is  quite  abundant  throughout  the  Middle  and  fTew 
England  States,  or  as  the  white  cedar  of  the  Northwest.  At  the  pres- 
ent time  it  is  probable  that  the  use  of  these  timbers  in  their  natural 
state  would  be  more  economical  than  resorting  to  the  process  of 
Boucherie. 

27.  Modern  line  oonstruotion. — The  number  of  posts  per  mile 
usually  employed  in  this  country  is  double  the  number  used  in  Europe^ 
The  greatest  number  used  in  England  is  twenty  for  ten  or  more  wires. 
In  France  it  is  about  sixteen;  yet  their  lines  are  very  substantially  built- 

If  a  No.  8  wire  is  stretched  one  span  at  a  time,  and  pulled  up  to  the 
full  strength  of  two  men^  and  the  poles  are  thirty  or  more  to  the  mile, 
such  lines  will  be  so  tight  as  to  break  from  contraction  in  cold  weather, 
provided  the  line  has  been  strung  during,  the  warmer  months.  On 
curves  and  angles  this  contraction  forces  the  posts  out  of  line;  but  if 
the  posts  are  but  twenty  or  less  to  the  mile,  two  men  cannot  pull  up  the 
span  so  taut  as  not  to  leave  sufficient  curve  or  slack  in  the  wire  to  coun- 
teract the  strain  which  it  will  probably  suffer  from  contraction  during 
the  cold  season.  The  breaking-strain  of  a  No.  8  wire  is  from  twelve 
hundred  to  eighteen  hundred  pounds,  according  to  its  quality.  To 
bring  up  the  span  to  within  twenty  inches  of  being  straight,  requires  a 
tension  of  about  four  hundred  and  twenty  pounds  where  the  poles  are 
stationed  twenty  to  the  mile.  The  same  force  will  bring  up  the  span  to 
within  twenty-four  inches  of  being  straight  where  sixteen  poles  to  the 
mile  are  employed.  Such  a  strain  will  split  or  detach  any  ordinary 
wood- bracket  or  pin,  when  the  wire  is  strung  one  span  at  a  time,  and 
tied  or  fastened  to  the  common  glass  insulators.  The  support  of  the 
French  insulator  is  a  wrought-iron  bracket,  weighing  three  and  a  half 
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pounds,  and  has  sufficient  strength  to  sustain  a  tension  of  one  thousand 
pounds  without  bending  or  breaking.  This  system  of  a  reduced  number 
of  posts  is  not  practicable  with  the  common  glass  insulators  of  our 
country.  They  are  of  too  frail  a  nature.  As  used  with  thirty  to  forty 
poles  to  the  mile,  a  large  percentage  of  them  are  broken  in  suspeudiug 
the  wires,  so  much  so  that  not  unfrequently  as  much  as  30  per  cent  goes 
to  waste  in  this  manner. 

It  has  been  objected  to  the  system  of  a  reduced  number  of  posts,  that 
the  wires  are  more  liable  to  be  broken  by  sleet,  but  this  is  by  no  means 
a  necessary  consequence.  A  No.  8  or  No.  9  wire  of  good  quality  will 
sustain  the  necessary  tension,  say  three  hundred  and  fifty  to  four  hun- 
dred and  fifty  pounds,  and  an  additional  strain  of  one  thousand  pounds 
without  breaking,  a  strain  far  greater  than  that  which  the  sleet  is  able 
to  bring  to  bear  upon  it;  but  if  fifty  posts  are  used  to  the  mile,  with 
wires  pulled  tight,  the  sleet  will  be  able  to  break  every  span.  With 
sixty  posts  to  the  mile,  to  avoid  this  very  difficulty  over  the  Allegha- 
nies,  the  writer  has  seen  the  wires  entirely  prostrated  by  sleet,  owing 
to  the  tight  stretching  of  the  wires.  It  has  likewise  been  urged  that 
the  wires  are  more  liable  to  be  crossed  and  twisted  by  high  winds,  bat 
with  a  secure  fastening  at  the  insulators,  such  a  result  does  not  follow. 
The  weight  of  the  wires  keeps  them  at  their  proper  distance  apart;  and 
when  moved  by  the  wind  they  "swing  and  keep  time  together." 

The  illustration  (Fig.  2)   herewith    appended,  shows    the  method 


Fig.  2. 


adopted  by  the  French  in  supporting  their  wires.  Two  poles  are  set 
about  seven  feet  apart,  and  in  a  line  at  right  angles  to  the  direction" ot! 
the  wires.    These  posts  are  firmly  secured  to  each  other  by  an  iron  bar, 


EUROPEAN   LINE   CONSTRUCTION. 


21 


one  and  a  quarter  inches  in  diameter,  fastened  with  screw-nats.  Upon 
the  side  bearing  against  the  strain  of  the  wires  is  placed  a  third  post, 
in  the  form  of  a  brace.  This  brace  is  omitted  where  the  wires  are  on 
the  straight  line>  but  is  erected  when  this  is  otherwise.  Thi^arrange- 
ment  forms  an  immovable  support,  capable  of  safely  carrying  twenty  or 
more  wires. 

The  illustration  (Fig.  3)  shows  the  Austrian  method  of  accomplishing 
the  same  purpose.  By  placing  the  cross-arms  upon  each  side,  and 
attaching  them  to  the  posts  with  screw-bolts,  a  structure  of  great 
strength  is  obtained,  and  at  a  less  cost  than  upon  the  French  system. 
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28.  Insulators.— The  exhibit  of  insulators  in  the  Prussian  depart- 
ment of  the  Vienna  Exhibition,  comprising  more  than  twenty  different 
styles,  include  in  the  list  the  earlier  kinds,  as  well  as  those  at  the  present 
time  in-  use  by  that  goyernment.  That  employed  at  present  was  first 
designed  by  Colonel  Ohauvin,  formerly  director  of  the  Prussian  tele- 
graphs. It  has  a  double  shed  or  drip,  of  greater  height  than  is  usually 
employed,  and  is  placed  in  an  iron  bracket  of  great  strength,  weighing 
about  three  and  a  half  pounds,  so  formed  as  to  prev^ent  the  under  sur- 
face of  the  instrument  from  being  wetted  by  dashing  drops  of  rain. 

The  first  insulators  employed  on  the  continent  were  of  glass,  and  not 
unlike  those  in  use  at  the  present  day  in  this  country.  The  observation 
was,  however,  soon  made  that  the  instruments  would  afford  better 
results  when  constructed  of  porcelaiUk  The  choice  of  this  material  for 
the  above  purpose,  however,  involved  the  necessity  of  constant  care  in 
selecting  the  good  from  among  the  defective,  inastnuch  as  itis  quality 
varies  greatly  even  with  pieces  from  the  same  burning.    The  defective 


22  VIENNA   INTERNATIONAL   EXHIBITION,  1873L 

pieces  are  porous,  not  having  received  sufficient  fusion  in  the  kiln,  and 
consequently  are  readily  permeable  to  moisture.  To  detect  these  defective 
pieces,  for  rejection,  requires  the  use  of  astatic  galvanometers.  When 
these  precautions  are  observed,  a  much  better  material  for  insulators 
than  ordinary  glass  is  obtained,;  besides  which,  it  possesses  greater 
strength,  and  is  susceptible  of  being  molded  into  forms  more  suited  to 
the  purposes  of  practice  than  is  glass. 

29.  The  form  of  instrument  known  as  the  Prussian  insulator  is  manu- 
factured largely  in  France  and  Belgium.  It  is  used  in-Germany,  France, 
Italy,  l^orway,  Sweden,  and  Russia.  Those  used  in  Germany  are  man- 
ufactured in  Berlin.  The  French  manufacturers  make  these  insulators 
of  the  same  material  as  is  employed  in  the  manufacture  of  the  French 
china  ware.  With  this  single  exception,  material  quite  as  good  is  made 
In  this  country  at  the  Trenton,  29.  J.,  potteries  as  is  made  in  Europe; 
but  porcelain  has  never  been  used  for  this  purpose  with  us,  and  conse- 
quently the  method  of  selecting  the  good  from  the  bad  by  the  use  of 
astatic  galvanometers  is  uuknown.  As  made  in  France  or  Prussia,  the 
cost  of  the  Prussian  insulator  and  its  iron  bracket  is  about  fifty  cents 
each. 

The  firm  of  Siemens  Brothers,  of  England,  exhibit  all  the  varieties  of 
insulators  manufactured  in  their  works,  from  the  early  history  of  the 
telegraph.  Their  exhibit  includes  all  or  nearly  all  the  forms  of  this  in- 
strument used  in  England,  or  manufactured  there  for  export.  Among 
the  latter  is  the  Brooks  insulator,  the  invention  of  the  writer,  very  sim- 
ilar to  those  made  in  the  United  States. 

30.  While  in  Europe,  in  the  year  1867,  the  writer  procured  sets  of 
insulators  of  the  following  nationalities :  Wiirtemberg,  Italy,  Sweden, 
Denmark,  Russia,  Prussia,  France,  Belgium,  Switzerland,  Austria,  and 
England.  Of  the  last-named  nationality  there  were  three  standard 
kinds,  viz:  the  United  Kingdom's,  the  British  and  Irish  Magnetic  Tele- 
graph Company's,  and  Yarley's  Double  Inverts.  These  instruments 
were  procured  for  the  purpose  of  galvanometric  measurement  and  com- 
parison with  those  of  this  country,  including  the  form  manufactured  by 
the  writer.  Of  these  several  instruments  one  hundred  and  nine  separate 
tests,  during:  the  occurrence  of  rain,  have  been  made  and  recorded 
within  the  past  six  years,  the  results  of  the  same  having  been  quite 
uniform.  The  following  is  a  summary  of  these  results :  The  instruments 
of  the  French-Prussian  pattern  gave  the  best  results,  exceeding  the  best 
of  the  English  insulators  in  the  proportion  of  four  and  a  half  to  one ; 
and  exceeding  the  poorest  English  in  the  proportion  of  five  to  one.  Of 
all  the  European  instruments  the  English  proved  to  be  the  poorest, 
their  performance  averaging  within  a  fraction  of  that  of  the  common 
glass  insulators  in  use  in  this  country.  Had  the  average  of  two  hun- 
dred measurements  been  taken,  so  as  to  include  the  lighter  rains,  which 
did  not  seriously  affect  the  other  insulators,  the  average  performance  of 
the  English  insulators  would  have  been  much  lower,  even  below  the 
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American  glass  insalator,  inastnach  as  a  moderate  rain  produces  a  much 
more  serious  effect  upou  them. 

31.  There  is  no  function  in  its  operation  which  so  seriously  affects 
the  economy  and  efficiency  of  the  telegraph  as  its  insulation.  It  is  by 
no  means  uncommon,  upon  a  wet  day.  for  a  person  to  leave  a  dispatch 
at  the  telegraph-office  in  Philadelphia,  directed  to  New  York,  and  there- 
ux)on  to  take  the  cars  and  arrive  before  the  dispatch. 

To  transact  the  business  between  New  York  and  Philadelphia,  there 
are,  probably,  as  many  as  forty  wires.  On  a  fair  day,  the  entire  busi- 
ness can  be  executed  upon  four  wires,  with  the  use  of  the  printing-in- 
struments, with  an  average  delay  of  less  than  Ave  minutes  to  each  mes- 
sage. But  as  a  result  of  their  very  defective  insulation,  where  they 
have  been  exposed  to  the  effects  of  a  few  hours'  rain,  the  whole  of  the 
wires,  worked  to  their  utmost  capacity,  are  insufficient  to  save  the  busi- 
ness from  hours  of  delay. 

The  French,  in  virtue  of  the  better  system  of  insulation  which  they 
have  adopted,  are  able  to  effect  far  more  upon  one  wire  between  Mar- 
seilles and  Paris,  or  Lyons  and  Paris,  or  Havre  and  Paris,  than  the 
English  between  London  and  Liverpool.  In  equally  wet  weather,  the 
superiority  of  the  French  over  the  English  practice,  measured  by  the 
amount  of  work  which  each  is  able  to  peiibrm,  will  be  in  the  proportion  of 
three  to  one,  at  least,  and,  more  probably,  in  the  proportion  of  Ave  to 
one.  On  all  the  leading  routes  in  France,  the  Hughes  printer  is  worked, 
in  the  rain,  at  full  speed.  On  corresponding  routes  in  England,  it  is 
only  possible  to  work  the  Morse  instrument,  and  that  at  a  very  reduced 
rate  of  speed,  in  spite  of  the  fact  that  the  English  have  the  advantage 
of  larger  wires,  greater  conductivity,  and  shorter  circuit-distances. 

32.  The  French  work  two  wires  in  all  kinds  of  weather,  direct  from 
Paris  to  Berlin,  with  the  use  of  the  Hughes  printer ;  but  are  unable  to 
work  direct  to  Vienna,  because  of  the  inferior  character  of  the  insula- 
tion of  the  Swiss  wires,  upon  which  a  common  glass  insulator  is  in  use. 
The  Swiss  authorities  admit  the  imperfection  of  their  insulation,  and 
are  at  present  engaged  in  remedying  the  evil  by  introducing  the  Prus- 
sian insulator,  as  manufactured  at  the  Belgium  potteries.  The  sample 
specimens  of  this  insulator,  shown  to  the  writer  in  Berne,  were  some- 
what inferior  to  those  manufactured  in  Prussia. 

They  are  unable  to  work  from  Paris  to  London  with  the  Hughes  in- 
strument, on  account  of  the  defective  character  of  the  English  insula- 
tion, but  ctin  work  from  Paris  to  the  English  side  of  the  channel,  where 
retransmission  is  made. 

33.  In  his  Handbook  of  Practical  Telegraphy,  Mr.  GuUey  gives,  as  the 
insulation  per  mile  of  a  No.  4  wire,  in  rain,  between  Dublin  and  Belfast, 
while  '^  working  well,"  91,900  units,  and  that  of  a  No.  8  wire  in  the  same 
circuit  and  under  the  same  circumstances,  as  112,000  units.  Lines  of 
any  length,  say,  two  hundred  miles,  cannot  be  worked  with  such  an 
escape  in  this  country  with  our  American  system  of  closed  circuits;  yet 
there  are  wires  in  use  by  our  railroad  companies  of  that  length,  with 
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three  times  the  resistance  of  a  "So.  8  wire,  added  in  the  form  of  relays, 
livorkiug  well  in  rain. 

The  English  endeavor  to  overcome  the  effects  of  bad  insulation  by  the 
use  of  larger  wires,  upon  the  following  principle :  If  a  wire  of  a  given 
size  or  weight  per  foot  works  up  to  a  certain  capacity  one  hundred  miles 
in  the  rain,  then  a  wire  of  twice  tlie  size  and  weight  can  be  worked  two 
hundred  miles  to  the  same  capacity  in  rain,  making  allowance  for  the 
increased  number  of  insulators.  If  the  same  number  of  posts  were  used 
on  the  larger  wire,  that  is,  half  the  number  per  mile,  then  the  larger  wire 
would  have  exactly  equal  capacity  with  the  smaller  one  of  half  the 
length.  To  mitigate  the  effects  of  their  bad  insulation,  the  English  have 
ground-wires  attached  to  their  posts  to  carry  the  leaking  current  to  the 
earth,  instead  of  into  the  other  wires  or  each  other.  They  also  have  a 
separate  battery  for  each  wire.  This  necessitates  the  employment  of 
forty  thousand  cells  of  battery  at  the  central  station  in  London,  a  suffi- 
cient number,  used  as  main  batteries,  to  work  all  the  lines  of  telegraph 
in  Europe,  provided  the  same  were  properly  insulated. 

Theoretically  cx>nsidered,  there  are  fewer  cross-currents  and  disturb- 
ances in  rain,  when  working  with  a  separate  battery  for  each  wire,  than 
when  a  number  are  worked  from  the  same  battery,  but  when  the  wires 
are  as  well  insulated  as  those  of  the  French,  this  difference  is  practically 
inappreciable. 

The  English,  in  their  telegraph  practice,  have  labored  under  the  dis- 
advantages of  bad  insulation  from  the  beginning.  On  this  account,  the 
old  needle-system  was  retained  in  use  by  them  for  twenty  years,  simply 
because  the  condition  of  their  wires  would  admit  of  no  other.  Five  per 
cent,  of  the  current  leaving  the  battery  will  operate* the  needles  at  th^ 
other  terminals ;  but  the  speed  attained  upon  the  needle-system  is  no 
more  than  half  that  of  the  Morse,  while  the  liability  to  error  is  twice  as 
great.  The  condition  of  the  wires  in  England  at  this  day  is  improved 
to  the  extent  of  admitting  the  Morse  system  of -open  circuits,  but  to 
operate  them  upon  the  American  system,  which  is  far  more  economical 
and  convenient,  would  be  impracticable. 

34.  The  extent  to  which  the  Hughes  printing  instrument  is  used  ia 
England  and  in  France,  affords  a  good  standard  of  comparison  by  which 
we  may  judge  of  the  comparative  excellence  of  the  insulation  of  the 
wires  in  the  two  countries. 

In  the  London  central  station  there  are  employed — 

Hughes  printers 12 

Automatic ^ 

Ink-reconling  Morse r 240 

Duplex 20 

Single  needle 130 

Sounders   12 

Bright's  bells 6 

Total  instruments 460 


PERFECTION  OP  INSULATION.  25 

In  the  central  station  at  Paris,  there  are  employed — 

Hnghes  printers 70 

Morse  ink-recorders 30 


• 


Total  instrnmeuts 100 

The  average  da'ily  business  of  Paris  proper,  not  coanting  repeated 
messages,  bnt  only  those  originating  in  Paris  to  go  to  other  points,  and 
those  delivered  in  that  city,  amounts  to  as  much  as  12,000  dispatches ; 
at  times  it  has  reached  as  high  as  15,000. 

The  average  daily  business  of  London,  as  the  writer  has  been  informed, 
is  15,000  dispatches,  bnt  the  repeated  and  local  dispatches  of  the  Lon- 
don edhtral  station  reach  npon  an  average  15,000  dispatches.  The  sta- 
tistics of  this  kind  of  business  at  Paris,  the  writer  was  unable  to  obtain, 
but  it  is  trifling  when  compared  with  that  of  London,  since  the  system 
of  transmission  with  pneumatic  tubes  is  employed  in  Paris  to  a  much 
larger  extent  than  in  London. 

If  the  insulation  is  inferior,  the  needle  system  can  be  operated  with 
the  least  difficulty }  next  in  order  is  the  open-circuit  Morse  system  to 
which  reference  has  been  made  before ;  while  to  be  able  to  use  the 
Hnghes  printer  necessitates  comparatively  perfect  insulation.  For  this 
reason  the  Hnghes  instrument  is  little  used  in  our  own  country. 

In  clear  weather,  the  condition  of  the  wires  permits  of  its  employment 
with  all  of  its  advantages,  bnt  when  the  wires  are  under  the  effects  of 
rain,  these  instruments  must  be  placed  aside  and  the  Morse  substituted, 
and  the  dispatches  are  transmitted  at  a  very  reduced  rate  of  speed. 

To  have  two  sets  of  instruments,  the  one  for  fair  and  the  other  for  foul 
weather,  is  neither  advisable  nor  economical ;  so  that  in  this  country  as 
well  as  in  England  the  printing  instruments  are  used  but  to  a  very 
limited  extent,  and  even  this  limited  use  is  conflned  to  the  shortest  cir- 
cuits and  the  largest  wires. 

35.  Underground  wires  in  cities.— The  wires  are  run  under 
ground  in  the  cities  of  Berlin,  Dresden,  Breslau,  Dantzig,  Stettin, 
Hamburg,  Bi*emen,  Cologne,  Frankfort  on  the  Main,  Mayence,  Carls- 
ruhe,  and  other  large  cities  and  towns  of  Germany,  and  in  Geneva, 
Lausanne,  Berne,  Neufchatel,  Zurich,  Winterthur,  Schaffhausen^ 
Saint  Galle,  and  Lugano,  in  Switzerland.  In  nearly  all  the  cities 
of  Europe  neither  posts  nor  wires  are  visible,  but  the  system  of 
underground  cables  is  adopted  instead.  These  cables  contain  from  five 
to  seven  conductors  each,  insulated  with  gutta-percha,  and  the  whole 
protected  with  an  armor  of  iron  wires.  This  system  has  shown  itself  in 
practice  to  be  both  economical  and  reliable.  There  are  now  in  Paris 
working  lines  that  have  been  buried  for  twenty  years,  and  which  have 
been  the  cause  of  little  or  no  expense  except  their  first  cost.  It  is  espe" 
cially  worthy  of  note  in  this  particular  that  during  the  reign  of  the 
commune,  when  almost  every  institution  of  public  utility  was  destroyed^ 
not  an  underground  wire  was  disturbed. 
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There  are,  probably,  five  times  as  many  wires  in  our  cities  as  in 
European  cities  of  equal  size  and  importance,  a  condition  which  is  attrib- 
Qtable  entirely  to  competition  between  rival  companies,  and  the  conse* 
queni  niultiplication  of  needless  branch  offices.  One  of  the  most  obvlons 
results  of  this  condition  of  things  is  that  our  finest  avenues  are  ob- 
structed, and  their  appearance  marred  by  unsightly  posts  and  wires. 
In  no  part  of  Europe,  uot  even  in  the  by-ways  of  the  country,  do  we  see 
such  ill-prepared  and  ill-shaped  posts,  standing  so  persistently  out  of 
perpendicular,  as  may  be  seen  in  any  of  our  finest  thoroughfares.  Expen- 
sive flagstones  and  pavements  are  broken  up  and  injured  to  make  way  for 
these  unsightly  fixtures,  from  which,  from  present  indiqatious,  there 
seems  to  be  no  relief. 

Another  disadvantage  of  this  system  resides  in  the  fact  that  the  posts 
so  exposed  are  frequently  destroyed  by  fires,  &c.,  and  the  working  of 
the  wires  interrupted  when  they  are  most  urgently  needed. 

Wires  on  mountains  are  often  broken  by  accumulations  of  ice  and  sleet. 
Our  wires  to  the  Pacific  have  been  interrupted  from  this  cause  for  weeks. 
In  Switzerland  the  passes  of  Saint  Gothurd,  the  Simplon,  and  others 
are  crossed  by  cables  laid  on  the  ground,  and  telegraphic  oommanication 
effectually  preserved  by  that  means.  The  French  accomplish  the  same 
object  by  the  use  of  an  iron  wire  seven  millimeters  in  diameter.  This 
wire  is  of  such  size  and  strength  as  to  withstand  any  accumulation  of 
ice  and  sleet. 

36.  Pneumatio  tubes. — ^The  delivery  and  trapsmission  of  dispatches, 
in  the  cities  of  London,  Paris,  and  Berlin  is  greatly  facilitated  by  the 
systematized  employment  of  pneumatic  tubes  in  connection  with  the 
telegraph.  The  central  telegraph  station  of  Paris  is  not  located  in  a 
business  mart  or  thronged  center,  but  is  central  in  position,  or  equi- 
distant, as  regards  those  business  marts.  In  our  own  large  cities  such 
stations  are  invariably  in  or  near  the  business  centers  or  exchanges. 

The  following  details  of  the  operation  of  the  pneumatic  system  in 
Paris  may  be  of  interest.  Within  a  certain  radius  of  the  Paris  central 
station  the  dispatches- are  delivered  by  messengers.  Beyond  the  cen- 
tral station  there  is  a  circle  or  zone  reached  by  pneumatic  tubes,  em- 
bracing eleven  stations.  Beyo»d  the  circumference  of  the  circle  reached 
by  the  tubes  are  other  radiating  points  in  connection  with  the  central 
station  by  local  telegraphs.  Of  the  telegraph  business  of  that  city 
probably  no  less  than  four-fifths  of  it  is  reached  or  handled  with  the  aid 
of  the  pneumatic  system.  As  aids  or  auxiliaries  to  the  operation  of  the 
tubes,  the  latter  system  stands  in  connection  with  local  telegraph  lines 
in  much  the  same  manner  as  the  railways  employ  the  telegraph  to  con- 
trol and  facilitate  the  movements  of  trains. 

The  number  of  branch  offices  in  Paris,  where,  next  to  London,  the 
largest  business  of  any  city  in  the  world  is  transacted,  is  less  than 
twenty,  but  for  promptness  and  efficiency  the  system  of  working  there 
employed  is  worthy  of  highest  praise  and  emulation.    As  they  come 
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from  the  printiag  iDstrument  the  printed  slips  are  cat,  pasted  on  a 
sheet,  folded,  pat  into  an  envelope,  sent  tbpoagh  tlie  tabe,  a  dlstanoe  of 
three-quarters  of  a  raile,  and  plactul  in  the  hands  of  a  messenger,  all 
within  a  space  of  time  averaging  not  more  than  foar  minates.  The 
chief  object  which  appears  to  be  sought  is  d%8pa4ieh^  and  not,  as  is  un- 
fortunately the  case  in  this  country,  to  make  or  obtain  business.  When 
there  were  but  three  telegraph  offices  in  Philadelphia,  a  main  office  on 
Third  street,  with  a  branch  in  the  Exchange,  and  one  at  the  Continental 
Hotel,  there  was  no  competition  between  rival  lines  or  offices;  now 
there  are  in  that  city  bne  hundred  or  more  branch  offices.  The  only 
motive  for  the  establishment  of  so  many  branches  is  the  effort  to  divert 
business  from  opposition  lines,  and  the  expense  necessarily  incurred  is 
enormous ;  and  the  public  are  ultimately  the  bearers  of  this  burden  in 
the  form  of  excessive  rates  which  are  charged. 

A  branch  office  of  some  one  of  the  telegraph  companies  may  probably 
be  found,  upon  an  average,  within  five  minutes'  walk  of  any  portion  of 
the  city  of  Philadelphia.  But  as  an  indication  of  their  inefficiency  in 
meeting  the  needs  of  the  community,  it  is  not  saying  tod  much  when  it 
is  asserted  that,  should  the  sender  of  a  dispatch  avail  himself  of  the 
street*cars,  and  carry  his  dispatch  in  person  to  the  central  office,  instead 
of  directing  himself  to  the  nearest  branch  office,  his  message  would,  as 
a  role,  reach  its  destination  much  sooner  than  if  he  had  adopted  the 
latter  alternative. 

37.  The  monopoly  of  the  tblegbaph. — The  rates  of  telegraph- 
ing in  this  country  have  always  been  high,  yet  but  few  of  the  stock- 
holders, or  those  who  furnished  the  money  to  construct  the  lines,  have 
ever  received  any  return  for  their  investments.  In  most  cases  the 
Morse  patent  was  sold  to  individuals,  who  organized  companies,  received 
subscriptions  to  stock,  and  constructed  the  lines,  deriving  personally 
large  profits  thereby.  Usually  about  three  times  the  amount  of  money 
necessary  to  build  the  lines  was  subscribed  by  the  stockholders,  and  an 
equal  amoant  of  stock  was  issued  for  the  patent;  so  that  those  organ- 
izing the  companies  not  only  derived  large  profits  from  the  construction 
of  the  lines,  but  also  held  the  controlling  interest  in  the  stock.  By  this 
mode  of  procedure,  a  t<ew  individual  speculators  have  each  succeeded  in 
realizing  far  greater  profits  from  the  Morse  patent  than  were  ever  real- 
ized by  its  inventor. 

As  the  railway  system  of  the  country  was  developed,  the  telegraph 
became  indispensable  as  an  auxiliary  to  its  operations.  The  privilege 
of  the  telegraph,  however,  the  railroad  owners  could  only  procure  by 
granting  exclusive  rights  to  the  telegraph  company  to  set  the  poles  and 
string  the  wires  upon  the  line  of  the  road.  These  rights  were  made 
perpetual,  and  were  of  more  avail  in  securing  the  monopolizing  of  the 
telegraph  than  the  patent  itself,  since,  among  other  things,  lines  of 
telegraph  upon  highways  in  this  coantry  are  expensive  to  maintain* 
Again,  these  exclusive  rights  have  been  greatly  strengthened  by  the  lib- 
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eral  use  of  the  franking  privilege,  giving  free  transmission  to  the  mes- 
sages of  railway  officials,  legislators,  lobbyists,  editors,  and  correspond- 
ents of  the  press.  The  establishment  of  the  New  York  Associated  Press 
has  as  its  chief  object,  so  far  as  the  telegraph  company  is  concerned, 
to  silence  the  criticism  and  secure  the  influence  of  those  journals  enjoy- 
ing its  advantages,  in  the  matter  of  preventing  governmental  interfer- 
ence. By  the  exclusive  transmission  of  news  at  reduced  rates  to  that 
association,  the  members  of  the  latter  possess  a  monopoly  of  journalism, 
to  the  extent  of  publishing  a  daily  paper  with  news  from  abroad  and 
from  all  parts  of  the  Union.  No  journal  is  permitted  to'enter  the  asso- 
ciation or  to  compete  with  them. 

Of  the  influence  of  this  monopoly,  the  following  instance  will  give  an 
adequate  notion.  The  last  journal  to  enter  this  association  was  the 
New  York  World.  The  value  of  this  arrangement  was  then  fixed  by 
the  other  journals  at  $125,000.  it  is,  therefore,  to  be  expected  that 
when  such  a  value  is  placed  upon  its  privileges,  the  influence  of  its  partici. 
pants  will  be  strenuously  devoted  to  the  maintenance  of  the  monopoly ; 
and  as  zealously  against  the  interference  of  G-overn  ment  in  the  interests 
of  the  people. 

The  journals  constituting  the  Associated  Press  sell  their  news  to  the 
press  in  other  parts  of  the  Union,  the  latter  being  protected  against 
competition  by  suitable  arrangements  with  the  telegraph  company,  the 
result  being  that  no  newspaper  can  obtain  their  dispatches  and  enjoy 
the  privilege  of  the  association,  except  upon  payment  to  its  members  of 
such  bonus  as  they  may  choose  to  impose.  The  daily  journals  outside 
of  New  York  are  thus  in  turn  secured  against  competition  in  the  early 
dissemination  of  news,  and  their  influence  in  turn  will  naturally  be  ex- 
erted against  any  change  which  would  be  even  remotely  liable  to  affect 
their  interests. 

An  arrangement  of  a  very  similar  nature  formerly  existed  in  Bngland. 
The  influence  of  the  entire  press  of  that  country  .was  exerted  to  ward 
off  government  interference  with  its  perpetuation.  The  journals  of  this 
country  have  repeatedly  reproduced  all  the  criticisms  and  strictures  of 
the  English  papers  on  Mr.  Scudamore,  and  those  who  were  instramental 
with  him  in  bringing  about  cheap  telegraphing  in  that  country ;  yet, 
among  the  great  class  of  its  citizens  who  paid  for  their  dispatches 
before  the  government  took  charge  of  the  lines,  and  who  pay  for  them 
now,  Mr.  Scudamore  is  the  most  popular  man  in  England. 

38.  Estimated  cost  op  new  teleobaph-lines. — The  Government 
has  from  time  to  time  received  estimates  of  the  cost  of  new  lines  of 
telegraph.  With  reference  to  these,  the  writer  is  convinced  that  the 
estimates  are,  in  the  main,  too  high,  provided  that  the  best  constructed 
European  lines  are  taken  as  models.  In  these  estimates,  the  number 
of  posts  specified  to  the  mile  is  thirty  or  more.  Twenty  posts  per  mile 
is  amply  sufficient  for  any  number  of  wires ;  more  than  that  number  is 
not  only  not  advantageous,  but  positively  detrimental,  entailing  in- 
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creased  cost  of  mainteDance.  The  greater  the  number  of  poles,  the 
greater  is  the*Qamber  of  iasalators  required  ;  this  last  item  is  therefore 
correspoudiDgly  too  high  by  at  least  30  per  cent ;  the  multiplication  of 
insulators  being  in  turn  a  positive  disadvantage,  since  every  such  instru- 
ment upon  a  line  is,  theoretically,  a  leak,  and  hence  the  fewer  the  num- 
ber employed,  the  less  will  be  the  loss  of  the  current. 

If  the  number  of  wires  is  no  more  than  two  for  one  set  of  poles,  six- 
teen poles  to  the  mile  is  ample.  The  estimates  for  i>oles  and  insulators 
are,  therefore,  for  a  much  larger  number  than  is  required  by  modem  and 
improved  construction.  The  same  estimate  specifies  No.  8  galvanized 
wire,  with  improved  insulation.  "So.  11  wire,  costing  only  about  half 
as  much  as  No.  8,  will  answer  every  purpose.  Excepting  the  longer 
circuits,  say  for  three-fourths  of  the  whole  number  of  miles  of  telegraph 
specified,  the  item  for  wire  could  be  reduced  by  one-half,  or  the  total 
estimate  for  wire  by  about  30  per  cent.  The  number  of  miles  of  wire 
specified,  one  hundred  and  twenty-five  thousand,  if  properly  erected, 
would  afford  ample  facilities  for  the  transaction  of  any  amount  of 
business  five  times  greater  than  is  found  to  be  required  at  the  present 
day,  with  existing  rates. 

39.  In  Europe  there  are  many  more  branch  lines — lines  extending  off 
the  line  of  railways — than  in  this  country^.  There  is  a  train,  called  the 
mail,  which  leaves  nearly  all  the  cities  of  the  Union  in  the  morning. 
This  train  makes  many  stoppages  ;  and  at  some  of  the  stations  a  car- 
riage conveys  the  mail  and  a  few  passengers  to  towns  not  situated  on 
the  line  of  the  road.  There  is  scarcely  a  pos^ofiQce  of  this  description 
where  a  telegraph  station  would  not  be  equally  desirable,  a  desideratum 
which  could  only  be  attained  by  the  systematic  extension  of  branch 
lines. 

For  a  line  of  one  wire,  twelve  poles  to  the  mile  is  all  that  would  be 
required,  a  No.  11  wire  (weight  per  mile  two  hundred  pounds)  is  best 
adapted,  and  the  cost  of  such  a  line  will  not  be  half  as  great  as  for  one 
constructed  with  No.  8  wire  and  thirty-three  poles  to  the  mile,  the  kind 
of  line  for  which  estimates  have  been  made. 

In  most  of  the  European  countries,  such  minor  stations  are  maintained 
for  the  convenience  of  citizens,  just  as  there  and  in  this  country  minor 
post-offices  are  maintained.  Telegraph  stations,  at  such  points,  should, 
with  equal  propriety  and  utility,  be  erected  and  maintained  in  this  conn, 
try.  Should  the  Government,  through  its  agents,  propose  to  furnish 
the  wire  and  instruments  for  such  branch  lines,  the  citizens  would,  with- 
out doubt,  in  most  cases,  be  glad  to  provide  the  poles  and- labor  and 
supply  the  operator.  The  receipts  from  such  minor  stations  might  be 
appropriated  to  the  citizens  of  the  place  to  go  toward  providing  a  fund 
for  the  maintenance  of  the  poles,  a  portion  of  the  same  going  to  the  per 
sou  in  charge  of  the  instrument.  CTpon  such  terms,  some  person  could 
readily  be  found  wherever  there  wa«  a  postal  station  who  would  be  will- 
ing to  take  charge  of  the  instrument.    Again,  as  the  instrument  most 
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suitable  for  sach  stations  is  the  ink-writer,  the  difficulty  of  finding  an 
operator  will  be  materially  lessened,  or  altogether  obviated,  since  any 
person  of  average  intelligence  can  learn  to  operate  and  to  lead  from 
that  instrument  readily  in  a  day  by  earnest  application ;  a  fact  which 
when  appreciated  would,  beyond  question,  make  such  a  "post  very  desii- 
able,  for  an  accomplishment  of  this  kind  would  be  sought  by  many,  with 
the  object  of  making  such  knowledge  of  future  benefit  rather  than  of  im- 
mediate profit.  As  its  share,  the  Government  could  appropriate  the 
receipts  from  the  return  business,  which  could  constitute  a  fund  from 
which  to  repay  the  outlay  for  wires  and  instruments.  It  is  by  the  sys- 
tematic development  of  a  system  similar  in  its  tenor  to  that  above  sug- 
gested, that  France  and  Germany  are  covered  with  a  veritable  net-work 
of  wires,  by  which  the  telegraph  is  brought  in  fact  within  the  reach  and 
means  of  the  people  of  every  portion  of  the  territory  of  those  countries. 
In  this  country  there  are  thousands  of  postal  stations  that  could  be 
reached  in  this  manner  without  cost  to  the  Government. 

Again,  so  far  as  the  item  of  labor  is  concerned,  the  trunk  lines  can 
be  built  and  maintained  by  the  railway  companies  for  less  than  one- 
half  the  money  that  the  telegraph  companies  expend  for  this  purpose. 
This  the  railroad  conipany  should  do,  and  be  paid  for  it,  the  same  as 
for  carrying  the  mails,  or  performing  any  other  service  for  the  Govern- 
ment. 

40.  The  foregoing  suggestions  are  the  outgrowth  of  many  years'  expe- 
rience with  the  telegraphic  system,  as  practiced  at  home  and  abroad, 
and,  though  crude  and  imperfect,  the  writer  is  convinced  that  they  mast 
form  the  basis  of  that  system  which  aims  to  bring  the  telegraph  veri- 
tably within  the  reach  of  the  people  at  the  least  public  cost.  The  writer 
entered  the  telegraph  service  in  this  country  in  the  year  1845;  first  io 
the  construction  of  the  line  between  Baltimore  and  New  York,  and 
afterward  in  the  construction  of  the  line  between  Philadelphia  and 
Pittsburgh.  The  line  between  Washington  and  IS'ew  York  was  known 
as  that  of  the  '^  Magnetic  Telegraph  Company."  For  one  hundred  dol- 
lars paid  in,  two  shares,  of  one  hundred  dollars  each,  were  issued  to  the 
subscribers  to  stock.  An  equal  amount  of  stock  was  issued  to  the  pat 
entees,  so  that  for  every  one  hundred  dollars  paid  in  there  were  four 
hundred  dollars  of  stock  issued. 

At  first  two  wires  on  one  set  of  poles  were  the  extent  of  its  facilities, 
but  the  profits  of  the  company  soon  enabled  it  to  increase  the  number 
of  its  wires,  as  well  as  to  pay  its  stockholders  dividends  of  12  per  cent% 
on  its  capital  stock.  The  stock  of  the  company  was  subsequently  very 
much  increased.  ^ 

For  the  line  between  Philadelphia  and  Pittsburgh,  three  shares  of 
stock  were  issued  for  one  paid  in,  and  the  stock  was  subsequently 
doubled,  so  that  six  shares  were  issued  for  one  paid.  This  stock  paid 
from  12  to  15  per  cent,  on  its  face  when  absorbed  by  the  present  Wes- 
tern Cnion  Telegraph  Company.  The  original  rates  upon  which  these 
dividends  were  declared  were  : 
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From  Philadelphia  to  Washington,  30  and  2 ;  now^  40  and  3. 

Baltimore,  25  and  2 ;  now  30  and  2. 
Wilmington,  10  and  1 ;  now  25  and  2. 
New  York,  25  and  2 ;  now  30  and  2. 
Lancaster,  20  and  1 ;  now  25  and  2. 
Harrisbarg,  25  and  2 ;  now  35  and  3. 
Pittsborgh,  40  and  3 ;  now  40  and  3. 
Cincinnati,  80  and  6 ;  now  100  and  7. 

To  nearly  every  point  from  Philadelphia,  as  may  be  drawn  from  the 
foregoing,  the  rates  of  transmitting  telegraphic  messages  have  been 
raised ;  besides  which,  an  extra  charge  is  now  made  for  delivery  of  the 
dispatches,  which,  formerly,  were  deliA'ered  free  of  charge.  From  the 
years  1845  to  1866,  the  writer  was  in  the  service  of  the  telegraph  in  this 
country,  either  in  the  capacity  of  manager,  director,  or  superintendent, 
save  for  the  year  1851,  when  employed  in  Mexico  in  the  constrnction  of 
a  line  from  Vera  Gmz  to  the  city  of  Mexico.  Since  1866,  he  has  twice 
visited  Fnrope,  and  has  given  the  snbject  much  attention. 

41.  It  is  the  profound  conviction  of  the  writer,  and  one  which  is  shared 
by  every  independent  observer  who  has  given  the  subject  careful  atten- 
tion, that  we  are  far  in  the  rear  of  all  civilized  nations  in  the  matter  of 
making  the  telegraphic  service  a  popular  medium  of  communication, 
and  this,  too,  in  face  of  the  fact  that  almost  every  valuable  invention 
and  improvement  connected  with  the  telegraph  is  of  American  origin. 
There  is  no  country  in  which  the  telegraph  coald  be  made  so  invaluable 
in  serving  public  necessity  and  convenience  as  in  the  United  States, 
where  those  having  business  or  other  relations  requiring  correspondence 
are  so  widely  separated  from  each  other. 

Finally,  the  writer  may  be  pardoned  for  venturing  a  few  words  con- 
cerning the  rates  or  charges  for  telegraphing  in  this  country. 

Take  as*an  example  a  wire  or  circuit  worked  one  thousand  miles,  on 
which  circuit  there  are  way-stations.  If  a  dispatch  is  sent  from  one 
station  to  the  next  or  nearest  station,  or  less  than  fifty  miles,  the  mini- 
mum charge  for  ten  words  is  25  cents,  which  only  occurs  where  there 
is  no  extra  charge  for  delivery  and  when  the  message  is  delivered 
within  a  short  distance  of  the  receiving-station. 

It  costs  the  telegraph  company  just  as  much  to  send  this  dispatch  as 
to  send  one  the  entire  length  of  the  circuit,  and  while  it  Is  being  sent 
over  this  short  distance  the  balance  of  the  line  is  idle  or  waiting ;  but, 
on  the  other  hand,  if  a  message  is  sent  the  entire  circuit,  the  charge  is 
one  dollar  or  more,  the  actual  cost  of  transmission  being  the  same  in 
both  cases. 

Take  another  example,  in  which  the  message  is  sent  from  one  circuit 
to  a  parallel  circuit,  or  from  one  circuit  on  to  another,  or  where  the  dis- 
patch requires  re-transmission.  The  distance  in  such  a  case  may  be  less 
than  fifty  miles,  and  the  charges  only  25  cents,  yet  the  labor  involved 
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and  the  time  daring  which  the  wires  are  occupied  in  its  transmission  are 
doable  that  of  the  case  in  which  one  dollar  or  more  is  charged. 

It  is  obvions,  therefore,  that  the  theory  npon  which  the  telegraph 
company  proceeds  in  its  charges,  is  to  measure  the  necessities  or  object 
gained  by  those  sending  dispatches,  and  not  the  labor  and  expense  in- 
volved in  their  transmission.  A  letter  is  sent  from  one  part  of  the 
Union  to  another — from  Maine  taOregon — for  3  cents,  bat  if  the  cost  of 
transmitting  letters  be  compared  with  that  of  transmitting  telegraphic 
dispatches,  there  would  be  vastly  more  justice  in  regulating  the  charge 
for  carrying  letters  by  distance  than  in  the  case  of  the  telegraph.  If  wc 
were  to  compare  the  average  distance  that  dispatches  are  sent  in  Can- 
ada with  their  average  distance  in  this  country,  it  would  be  found  that 
this  is  greater  in  Canada  than  with  us,  inasmuch  as  the  large  cities  and 
towns  of  the  former  country  in  which  the  bulk  of  the  telegraphic  busi- 
ness is  transacted  are  farther  apart  than  in  this  country.  Canada,  how- 
ever, has  a  uniform  charge  of  25  cents  for  telegraphic  messages,  and 
the  telegraph  company  makes  dividends  to  its  stockholders  of  10  per 
cent,  on  a  capital  much  in  excess  of  what  would  baild  lines  of  modern 
and  improved  construction  having  three  times  their  capacity. 

42.  A  proper  telegraphic  system  would  require  wires  extending  fromone 
extremity  of  the  country  to  the  other,  but  it  is  only  a  very  small  per- 
centage of  the  whole  number  of  dispatches  that  would  require  this  long 
transmission. 

With  the  improved  construction  of  lines  that  will  not  be  reduced  in 
their  efficiency  by  unfavorable  weather,  and  that  will  admit  of  the 
use  of  printing-instruments,  and  by  the  adoption  of  the  automatic  pro- 
cesses for  those  circuits  having  the  greatest  amount  of  business,  the 
writer  can  see  no  good  reason  to  justify  a  charge  greater  than  25  cents 
for  twenty  words,  and  then  pay  a  fair  rate  of  interest  on  the  capital 
expended  in  constracting  the  lines.  If  worked,  then,  with  the  simple 
object  of  defraying  running  expenses,  a  uniform  charge  of  20  cents 
would  be  ample. 
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A.— Historical  section. 

The  electro-chemical  telegraphic  apparatus  of  Sommeriu]^;  the  first 
practically  developed  iu  Gerinaoy ;  couatmcted  in  1809. 

Drawiug  of  an  apparatus  iu  vented  by  the  Russian  Couucelor  Schil- 
ling, in  Cannstadt,  iu  the  year  1832;  the  first  needle-telegraph. 

The  eiectro-magnetic-telegraph  apparatus  constructed  by  Qauss  and 
Weber,  in  Gottingen,  and  used  from  1832-1836. 
Belonging  to  this — 

The  signal-sender,  (by  induced  currents ;) 

The  signal-receiver,  (bar-magnet,  with  multiplier  and  mirror;)  and 

Telescope  for  reading  off  the  defiection  of  the  magnet. 

The  electro-magnetic  telegraphic  apparatus  of  Steinheil,  Munich, 
18:V7. 

Sending-apparatus  of  the  dial-telegraph,  constructed  by  Leonhard, 
in  Berlin,  1845;  in  use  between  Berlin  and  Potsdam,  1847. 

Receiving-apparatus  of  the  same. 

Electro-magnetic  dial  and  printing  telegraphic  apparatus,  made  by 
Siemens,  of  Berlin  ;  patented  iu  Prussia,  1846. 

Signal-apparatus  for  railroads  by  Siemens,  1847.  (Exhibited  in  Lon- 
don, leSl.) 

Circuit-closer  of  Siemens,  1847. 

First  gutta-percha  presd  for  the  manufacture  of  insulated  conductors 
with  gutta-percha  covering  without  seam.  Model  constructed  by 
Siemens  and  assigned  to  Fonri>bort  and  Bruckner.  The  numerous 
under-ground  telegraph-lines  built  in  Germauy  and  Russia  between 
the  years  1847-1851  were  prepared  by  machines  cons6ruoted  upon 
this  model,  as  are  also  all  the  modern  submarine  cables. 

Plate  lightning-arrester;  first  used  by  Siemens  in  1843,  bet  ween*  Eis- 
enach and  Fraukfort-QU-the-Main. 

Trough-battery  of  Siemens,  1849. 

Dial-npparatus  of  Kremer,  Nordhausen,  1849. 

Call-bell  for  intermediate  stations,  by  Kremer,  Nordhausen,  1849. 

Electro-magnetic  needle-telegraph  of  Siemens,  1849.  (Exhibited  in 
Loudon,  1851.) 

Embosser  of  Siemens,  1849,  (one  of  the  earliest  instruments  con- 
structed upon  the  system  invented  in  America  by  Morse.) 

Relays  of  the  oldest  construction,  1849. 

Double-pointed  embosser,  by  Siemens,  1850.  (Exhibited  in  London 
in  1851.) 

Polarized  relay  belonging  to  this,  (oldest  form,  without  steel  mag- 
net, the  magnetic  inductiou  <>f  the  core  and  keeper  produced  by  a 
branch  current  from  the  local  battery.) 
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Apparatus  exhibited  by  the  Imperial-German  telegraphic  bureau — Continaed. 
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Transmitting-key  of  the  same. 

iDtermediate  call-bell  of  i^iemenSy  1850.    (Exhibited  in  London,  1851.) 

Maeneto-electrical  machine  with  twenty-ei^ht  pairs  of  plates,  em- 
ployed by  Siemens  with  signal-apparatus  in  1850.  (Exhibited  in 
London,  1851.) 

Relays  used  in  Hanover,  1850. 

Siemens's  blast-igniter,  1850. 

Old  key  used  in  1850. 

Wire-cuil  lightning-arrester  by  Siemens,  1850-1853. 

Wire  lightning-arrester  with  metal  ground-plate,  by  Siemens,  1850- 
1853. 

Point  lightning-arrester,  by  Siemens,  1850-1853. 

Ball-aud-point  lightning-arrester,  by  Siemens,  1850-1853. 

Box-relay,  by  Siemens,  1851. 

Vacuum  lightning-arrester,  by  Siemens,  1852. 

Polarized  relay,  with  double-point  embosser,  by  Siemens,  1852. 

Hand-perforator  for  rapid  writing,  constructed  by  Siemens,  1823.  (Ex- 
hibited at  the  Industrial  Exhibition  at  Munich  until  May  30, 1854.) 
The  Warschaw,  Petersburg,  and  other  Russian  lines,  built  by  Sie- 
mens and  Halske,  were  first  furnished  with  apparatus  upon  this 
system. 

Sending- apparatus  for  the  same. 

Receiving-apparatus  for  the  same,  (a  Morse,  with  swinging-magnets.) 

Relay  of  the  same,  (with  magnets.) 

A  one-Gei  man-mile  resistance,  by  Siemens,  1854. 

Polarized  relay  for  induced  currents,  with  two  steel  magnets,  a 
straight  electro-magnet,  and  swinging  core,  (without  keeper,)  by 
Siemens,  1854. 

Polarized  relay  for  induced  currents,  with  two  straight  electro-mag- 
nets and  steel  keeper,  by  Siemens,  1^54. 

Plug-switch,  for  intermediate  stations,  used  in  1854. 

Original  ink-writer,  by  John,  Prague,  1854. 

Relay,  with  swinging  magnets  and  double  windings,  to  be  used  with 
the  double  transmitter  of  Frischen  and  Siemens,  patented  in  Prus- 
sia |n  1654,  with  resistance-scale  graduated  for  miles  of  copper 
wire  of  V"  diameter,  as  thev  have  been  supplied  by  Siemens  since 
1848. 

Polarized  relay,  with  a  horseshoe-magnet  and  steel  keeper,  by  Sie- 
mens, 1855.    (A  construction  much  used  to-day.) 

Polarized  relay,  with  steel  keeper,  by  Siemens,  1855. 

Double-induction  machine,  by  Siemens,  1855 ;  designed  to  produce 
induced  current-s  (secondary  currents)  with  fewer  elements. 

Induction-coil  made  by  Siemens,  1855,  in  the  first  experiments  to 
produce  Morse  characters,  with  the  aid  of  polarized  relays,  by  em- 
ploying short  int4;ruiitting  currents  of  equal  duration. 

Indnction-key.     (Same.) 

Morse  apparatus,  constrncted  by  Frischen,  1856. 

Alarm,  with  relay  for  currents  of  definite  direction,  by  Borggreve, 
1857,  constructed  for  small  stations,  (in  connection  with  post-office.) 

Switch  for  intermediate  stations,  by  Nottebohm ;  in  use  until  1857. 

Switch  for  intermediate  stations,  by  Nottebohm  ;  in  use  until  1857. 

Line-switch,  by  Nottebohm ;  in  use  until  1857. 

Crank  rheostat,  with  resistance  of  1-50  German  miles  of  iron  wire 
of  2.1  lines  diameter,  1857. 

Commutator,  by  Nottebohm  ;  in  use  until  1857. 

Lightning-arrester,  terminated  by  pillars,  by  Nottebohm;  in  use 
until  1857. 

Lightning-arrester,  with  blades  for  stations  with  one  line;  in  use 
since  1H57. 

Lightning-arrester,  with  blades  for  stations  with  two  lines ;  in  use 
since  lb57. 

Relay  with  horizontal  magnets,  by  Nottebohm ;  in  nse  until  18o7. 

Relay,  by  Borggreve,  1857. 
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General 
number. 


Group 
number. 


53 


54 

I 

55 

U 

56 

57 

58 

59 

60 

61 
62 


63 


89 


90 


II 


64 

II 

65 

II 

66 

n 

67 

m 

68 

I 

69 

I 

70 

I 

71 

I 

72 

II 

73 

u 

74 

I 

75 

I 

76 

I 

77 

I 

78 

I 

79 

I 

80 

I 

81 

I 

82 

I 

83 

84 

85 

86 

87 

88 

IV 


IV 


Switch  for  intermediate  stations,  by  Borggreve,  which,  with  some 
trifling  moditications,  is  sCill  in  use. 

Switch  for  intermediate  stations,  by  Borggreve,  I8.>7  ;  still  in  use. 

Submarine-telegraphic  system,  constructed  by  Siemens  in  1857  for 
the  Red  Sea  cable. 

GalvanoBcope  cut-off. 

Crank-switch;  still  in  use  for  various  purposes. 

Plug-switch ;  still  in  use  for  various  purposes. 

Plug-switch ;  still  in  use  for  various  purposes. 

Return-current  discharger  for  submariue  lioei,  by  Siemens,  1857; 
first  used  in  the  Red  Sea. 

Relay  with  double-wound  helices,  for  double  transmission,  by  Borg- 
greve,  1862. 

Switch  for  intermediate  stations,  with  apparatus  and  alarm,  con- 
structed by  Borggreve  in  186*2,  for  the  purpose  of  changing  the 
direction  of  the  current,  for  calling  or  for  correspondence. 

Writing-apparatus,  constructed  by  Siemens,  in  which  a  small  color- 
wheel,  movable  upon  a  universal  joint,  enters  an  open  reser- 
voir, tbe  surface  of  which  can  be  raised  or  lowered ;  patented  in 
England,  1862. 

Embosser  of  Lewert,  Berlin,  1865. 

Color-writer  of  Lewert,  Berlin,  1865. 

Graphite  resistances,  to  regulate  the  resistance  at  intermediate  sta- 
tions ;  in  nse  since  1865.  They  consist  of  graphite  powder  pressed 
into  glass  tubes,  and  are  furnished  of  different  sizes,  from  500  to 
2,500  Siemens  units. 

Automatic  Morse  type-register,  by  Siemens,  1865. 

Switch  for  testing,  by  Elsasser,  1866. 

Key  for  alternating  currents;  in  nse  until  1866. 

Lightning-arrester,  by  Elsasser,  1866. 

Line-switch,  such  as  have  been  in  nse  since  1866. 

Color- writer  of  Lewert,  Berlin,  1868. 

Polarized  quick- writing  apparatus,  using  colot,  with  variable  veloc- 
ity, by  Siemens,  1868. 

Relay  with  movable  core,  1863. 

Key,  with  battery-commutator;  in  use  nntil  1869. 

Key,  used  from  1869  to  1871. 

Plate  lightning-arre^ier,  by  Elsasser;  in  nse  since  1869. 

Galvanoscope,  (after  Varley,  1857  ; )  introduced  in  1857. 

Polarized  relay,  with  two  horseshoe  electro-magnets,  two  steel  mag 
net«,  and  two  keepers,  for  use  on  lines  with  commutated  currents 
by  Siemens,  1869;  constructed  for  the  Indo-European  line. 

Galvanoscope,  Siemens,  1869. 

Key,  used  since  1871. 

Galvanoscope,  such  as  have  been  in  use  since  1871. 

Map  showing  the  German  telegraph  line  in  1854. 

Map  showing  the  German  telegraph  line  in  1860. 

Map  showing  the  German  telegraph  line  in  1866. 

Map  showing  the  German  telegraph  line  in  1872. 

Graphical  representation  of  the  development  of  telegraphic  com- 
munication and  means  of  communication  in  Germany  from  1854 
to  1872. 

Special  chart  of  normal  conned  ions  of  telegraph-lines,  1872. 

B.— Telegraphic  apparatus  now  in  practical  operation,  and 

THEIR  SWITCHES. 

Switch  of  a  line  for  two  end  stations  and  one  intermediate  station 
The  writing-apparatus  are  switched  in  the  circuit  directly 
without  relay  and  local  battery. 

Switch  of  a  line  on  open  circuit  for  two  end  stations  and  one  inter- 
mediate station.  The  writing-apparatus  are  switched  directly 
on  the  line ;  transmitting  arrangement  by  Maron. 
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Apparatus  exhihiied  hy  the  Imperial-German  telegraphic  bureau — Cod  tinned. 


General 
number. 


91 


92 

93a 
9Zb 


94 
95 

96 
97 
98 
99 


100 


101 


101 


103 


104 
105 


106 


Oroap 
namber. 


VI 


VII 

vn 

VII 
VII 
VII 
VII 


Sw  itch  uf  a  line  provided  with  Hughes's  apparatus  for  two  end 
stations  and  one  intermediate  station.  The  transmission  is  ac- 
complished partly  by  means  of  the  Hughes  apparatnsi  after  the 
directions  of  Jaite,  and  by  the  nse  of  the  automatic  commntator 
designed  by  himi  and  partly  after  the  directions  of  Maron,  by 
means  of  two  polarized  relays,  with  the  use  of  branch  cnrrents. 

Line  provided  with  the  automatic  rapid- writer  of  Siemens,  (key-per- 
forator, sender,  and  receiver). 

Two  battery-hoxes  for  small  stations,  with  Meidinger  elements: 
attached  to  the  wall  at  Tables  I  and  XIII. 

C. — ^Apparatus  and  implements  for  purposes  op  circuit-test- 
ing. 

Case  and  apparatus  for  the  examination  of  under-ground  lines  (old). 
Testing-galvanometer,  (needle  suspended  from  a  fiber  of  silk),  with 

stand,  (old). 
Testing-galvanometer,  with  tree-screw. 
Differential  galvanometer,  with  tree-screw. 
Pocket-galvanometer. 
A  variety  of  apparatus  for  testing-purposes. 

D.— Line-constructions  (erected  in  the  gardbn.) 

Pole  furnished  with  iron  line-wires,  and  armed  witli  three  porcelain 
insulators,  with  brass  boxes  in  rubber  packing-rings,  of  which — 

I.  One  main-line  insulator  is  placed  on  top  of  pole  on  straight  fork- 
bracket. 

II.  Two  branch-line  insulators  are  on  y-shaped  fork-brackeiB. 

Pole  furnished  with  the  simple  porcelain  insulators  used  on  the 
first  iron  line-wire,  of  which  one  main-line  insulator  is  on  top  of 

pole  and  two  branch-line  insulators  on  y^shaped  brae  kets  on  the 

same  level.  (Mark:  Porcelain  insulators,  1851-1855.)  At  the 
lower  part  of  this  pole  there  are  attached  two  porcelain  bells, 
with  cast-iron  caps,  such  as  were  used  in  1853.  (Marked,  Por- 
celain bells,  with  cast-iron  cups,  1853.) 
Pole  armed  with  the  so-called  cast-iron  insulators,  with  porcelain 
ring;  in  use  from  1855  to  1857. 

(a)  One  main-line  insulator  on  top  of  pole. 

(b)  Two  branch-line  insulators  on  y^shaped  brackets. 

An  arrangement  of  iron  insulators  as  they  were  used  and  mounted 
1855-1857.  Two  poles  erected  two  or  three  feet  from  each  other, 
and  bound  together  at  the  top  with  brace  ;  both  poles  are  armed. 

One  for  the  main-line,  with  cast-iron  insulators,  with  porcelain  fitting, 
upon  the  top  of  the  pole. 

Two  for  the  branch  lines,  with  similar  cast-iron  insulators  ony^haped 

supports. 
Disengaging  apparatus,   1857.     A  strong  column    provided  with 

brackets  for  main  and  branch  line. 
Pole  furnished  with  Borggreve's  insulator,  (1857.) 

(a)  For  the  main  line,  on  top  of  poles,  with  straight  supports. 

(ft)  For  the  branch  lines,  upon  screw-supports.     At  the  lower  part 
of  this  pole  there  is  a  so-called  *' commission  insulator,**  on 

y^shaped  support,  1858.    (This  form  of  insulator  was  pro- 
posed by  a  commission  charged  with  the  task  of  determining 
the  most  practical  form,  &c.,  of  insulators). 
Pole  furnished  with  the  double  bell  first  proposed  by  Chanvin;  first 

used  in  1858,  and  generally  introduced  in  186^     The  pole  is 

braced.    At  the  lower  part  of  pole  there  is — 

1.  double  bell,  with  straight  support,  on  cast-iron  brackets;  and, 

2.  One  on  wrought-iron  angle -support. 
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General 
number. 

Gronp 
namber. 

107 

108 
109 

110 
111 
112 
113 
114 

115 
116 

117 

YTTT 

118 

IX 

119 

• 

120 

XT 

121 

122 

XTT 

123 

XI  f 

124 

xn 

125 

XTIT 

126 

•••• •••• 

127 

TeetingHstation,  (still  in  use,)  with  double  brackets  of  malleable  cast 

iron. 
Cast-iron  strengthening-column,  with  three  insulators,  (until  1862.) 
Wooden  strengthening-column  of  modern  construction,  with  ebonite 

tubes  and  double  bells  for  three  lines. 
Double  poles  of  modern  construction. 
Double  standard  of  the  form  at  present  used. 
Disengaging-pole  armed  with  three  double  bells. 
A  station  arrangement  as  furnished  in  1866-1867. 
The  same,  with  ebonite  tubes  and  double  bells,  of  the  construction 

employed  to-day. 
Arrangement  for  a  tunnel-line. 
Various  samples  of  wire-connections,  &.C. 

£.— Exhibition  of  thb  royal  bavarian  teleokaphic  cobimis- 
siON  (as  per  special  announcement.) 

F.  A  map  with  nineteen  plate-drawings,  showing  the  arrangement 
of  the  Royal  Wiirtemberg  Telegraphic  Commission. 

G. — Exhibition  of  various  mechanics  and  manufacturers. 

Lewert  in  Berlin : 

(a)  Two  complete  sets  of  apparatus  for  private  telegraphic  sta- 

tions for  use  with  battery  on  open  circuit;  the  writing- 
apparatus  with  self-releaser. 

(b)  A  differential  galvanometer, 
(o)  Three  pocket  elements. 

Gwilt  in  Berlin : 

A  line  provided  with  Jaite's  apparatus  for  two  end-stations  and 
oi-.e  intermediate  station. 
The  same : 

Two  complete  sets  of  apparatus  for  railroad  telegraph-stations. 
Nagle  in  Berlin : 

One  Morse. 

One  Wheat-stone's  dial-apparatus. 

One  railroad  signal-apparatus. 

One  complete  Morse  apparatus,  with  relay. 

Two  Meidinger  elements  of  different  construction. 

Two  insulators  with  supports. 
Vogel  in  Berlin : 

Several  specimens  of  wire  for  winding  electro-magnets  and  rheo- 
stats and  office-wire. 
Stock  Company  for  Telegraphy  in  Berlin  (formerly  H,  ShombUrg) : 

The  apparatus  of  Schneider. 

Three  elements. 

Several  insulators  and  porous  cups. 
Wiesenthal  4"  Co.^  in  Aachen : 

Three    complete    Morse  apparatus,  two  with   relays,  one    with 
polarized  register,  without  relay. 

Three  single  Morse  apparatus  of  different  construction. 

One  lightning-arrester. 

One  railroad  signal-apparatus,  with  bell-house  and  induction-ap- 
paratus belonging  to  it. 
Scihonemannf  of  Munich :  ^^ 

House  and  hotel  telegraph,  on  the  wall  over  Tahle  Vil. 
Felton  4"  Guilleaume,  of  Cologne :  

Several  specimens  of  cable,  on  the  wall  over  Table  Vill. 
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CATAIX>GUK  OF  APPARATUS  EXHIBITED  BY  SIEMENS  A  HALSKE,  BEBLIN. 


No. 


1 
2 

3 
4 

5 

6 

7 

8 

9 

10 

11 

12 

13 


14 
15 


16 
17 
18 
19 
20 
21 
22 
23 


24 


2&-29 
30 
31 
32 
33 


34 
35 
36 
37 
38 
39 


40 
41 
42 
43 
44 


A.— MeaSURING-INSTRUM  BNT8. 

Mirror-^lvauometer,  with  a  periodio  Bringing  needle 

Universal  galvanometer  for  the  measurement  of  resistance  and  electro-motive 
forces. 

Complete  ship-galvanometer,  with  astatic  needle,  with  protecting  case. 

Sine  and  tangent  Bonssole,  with  protecting-case. 

Sine  Bonssole  and  differential  galvanometer  in  leather  fitting. 

Tangent  Bonssole. 

Battery-tester. 

Universal  resistance. 

Resistance-scale  from  0.1  to  10,000  Siemens's  units. 

Resistance-scale  from  0.1  to  5,000  Siemens's  units. 

Resistance-scale  from  0.1  to  100  Siemens's  units. 

Siemens's  units  in  (German-silver  wire. 

Complete  magneto-electrical  distance-measnrer,  for  stationary  erection  at 
torpedo-works,  &c.,  consisting  of  the  observing-instrument  withiadactor 
and  of  the  observlng-instrument  with  indicator. 

Complete  portable  bridge  for  measuring  resistance  up  to  one  million 
Siemens's  units. 

Complete  magneto-electrical  apparatus  for  indicating  the  height  of  water- 
column,  showing  the  height  of  water  at  any  time  and  distance ;.  consisting 
of  inductor,  with  float  and  chain,  dial-apparatus,  and  automatic  alarm.   ' 

Water-meter  for  tube  150  millimeters  wide,  combined  with — 

Water-meter  for  20  millimeters. ' 

Water-meter  for  12  millimeters. 

Water-meter  for  25  millimeters. 

Water-meter  for  40  millimeters. 

Water-meter  for  60  millimeters. 

Similar  apparatus  for  alcohol. 

Complete  electrical  apparatus  for  measuring  the  velocity  of  the  ball  in  the 
tube  of  gun,  consisting  of  a  measuring-apparatus,  a  gun,  a  battery  of 
Leyden  jars,  and  a  volta  inductor,  together  with  battery  for  charging  the 
same. 

A  periodic  Bonssole. 

B. — ^Telegraphic  apparatus. 
I. — lAghtning-arreaterB, 

Lightning-arresters  of  various  constructions. 

Large  plate  lightning-arrester,  at  the  same  time  a  cut-o£f. 

Same,  medium  size,  and  cut-off. 

Same,  small,  and  cut-off.. 

Combined  lightning-arrester,  with  automatic  cut-off,  in  glass  protecting-case. 

II.  —  Crolvanoscopes, 

Hair-needle  galvanosoope,  for  the  indication  of  very  short  currents. 

Galvanoscope  in  cast-iron  case. 

Galvanosoope  in  polished  mahogany  box. 

Traveling  galvanoscope. 

Pocket-gal vanoscope,  with  case. 

Central  galvanoscope. 


Box-relay. 

Polarized  relay. 

Iron  relay. 

Relay  with  horizontal  magnet. 

Submarine  relay. 


III. — Relays. 
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Apparatus  exhibited  by  Siemens  4'  HaUke,  Berlin — Continued. 


45 
56 


47 
48 
49 
50 


51-53 


Core-armatare  relay. 

Shortening  relay  for  increasing  the  rapidity  of  communication,  after  v«  Hef- 
ner-Aiteneok. 

IV. — Telegraph-keys, 

Key  for  commutated  current,  with  contact-springs  (submarine  apparatus). 
Noiseless  key. 
Cast-iron  key. 
Magneto-induction  key. 


VariouB  plug-switches. 


V. — Plug-switches, 


54-58 


59 
60 
61 
62 
63 
64 


Various  crank-switches. 


65 


66 
67 

68 

69 

70 

71 
72 
73 


74 
75 
76 


77 


VI. — Cranh-swiiches, 


VII. —  Writing-apparatus, 


Small  so-called  box  (Morse.) 

Large  box  (Morse,)  with  double  magnet. 

Normal  color-writer. 

Normal  embosser. 

Cast-iron  embosser. 

Submarine  writing- apparatus. 

C. — Complete  telegraphic  arrangement. 

I. — Army-telegraphs, 

Complete  apparatus  for  army  use,  with  all  belonging  to  it,  packed  in  com- 
pact form. 

II. — Telegraphs  far  railroad  service. 

Complete  railroad  telegraph-station,  with  table-embosser,  key,  galvanoscope , 
and  lightning-arrester. 

Complete  lailroad-telegraph  station,  furnished  with  table,  color^ writer,  key, 
galvanoscope,  and  lightning-arrester. 

Complete  railroad-telegraph,  double  station,  with  suitable  table  for  receiving 
the  batteries,  and  upon  it,  color- writer,  key,  relay,  galvanoscope,  and  light- 
ning-arrester. 

Complete  telegraphic  apparatus,  with  color- writer,  transmitting-apparatus, 
galvanoscope,  and  lightning-arrester. 

Complete  guard-station  apparatus,  with  color- writer,  key,  galvanoscope,  and 
switch,  in  protectiug-case. 

Complete  railroad-guard-house  telegraph,  with  (dry)  color-writer. 

Complete  railroad-guard-house  telegraph,  writing  with  liquid  ink. 

Complete  railroad-guard-house  telegraph,  with  self-releasing  action  and  alarm. 

III.  —Transportable  tel^raphs. 

Transportable  color-writing  telegraph. 

Complete  transportable  colur-wnter,  with  key  and  galvanoscope  in  case. 

Complete  transportable  ink-writer,  with  switching-arrangement. 

IV. — Apparatus  far  instruction. 

Writing-apparatus  for  instruction  and  practice ;  may  be  used  without  bat- 
tery. 
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Apparatus  exhibited  by  Siemens  4'  BatskCj  Berlin — Coatinued. 


No. 


78,79 
80 

81 


82 


83 

84 
85 
86 


87 
8H 
89 

89a 


90 
91 

92 


93 

94 
95 
98 
97 


98 
99 
100 
101 
102 
103 


104 


105 
106 
107 

108 


D.— Fire-telegraph  apparatus. 

Automatic  fire-alarm. 

Completely-furQished  fire-alarm,  intermediate  statiou. 

Completely-furDitthed  fire-alarm,  central  station. 

E.— Printing-telegraph  apparatus. 

Complete  type-printing  apparatus,  after  Hughes. 

F. — Automatic  telegraphic  system  op  the  indo-european  telegraph- 
line. 

Station-table,   with  polarized  rapid-writing  apparatus,  commutatiug-key, 

hair-needle,  galvanoscope,  two  switches,  and  resistance. 
Rapid-writing  apparatus  for  dispatches  on  perforated  paper. 
Punch-key  for  perforating  the  dispatch- paper. 
Cylindrical  perforating-apparatus. 

G. — Magneto-electric  dial  apparatus. 

Complete  magneto-electrical  dial  apparatus  in  case. 

Magneto-electrical  dial  apparatus,  with  alarm. 

Magneto-electric  dial  apparatus  (transportable)  for  military  use,  in  suitable 

packing. 
Small  magnet-dial. 

H. — Apparatus  for  signaling  and  controlling  railroad-trains. 

Complete  train-signal  apparauisforattachiQeutiu  the  interior  of  the  coaches. 
Train-controlling  apparatus,  registering  the  running  and  stopping  time  of 

the  trains,  with  watch  in  cavse,  and — 
A  paper-strip  numbering-apparatus. 

L— Railroad-signals. 

I. — Alarm  for  battery-current. 

Alarm  with  automatic  interruption  and  automatic  off-switching  apoa   sap- 
port*. 
Alarm  with  automatic  ijiterruption  for  placing  on  table. 
Same,  large  size,  upon  supports. 
Same,  in  mahogany  case. 
Rattling-alarm,  with  clock-work. 

II. — Call-bell  for  induction'Cnrrentfor  the  use  of  magneto-inductors. 

A  oast-iron  suspended  induction-alarm,  with  two  small  belU,  for  outdoor  use. 

Same,  with  two  large  bells,  tor  outdoor  use. 

Same,  variously  attachable. 

Standing  induction-alarm,  with  large  bells. 

Same,  with  small  bells. 

Same,  with  disk. 

III. — Signal-bells  for  indoor  use. 

Small  house-signal  bell,  in  case  on  brackets. 

IV. — Railroad-station  signal-bells. 

Station-bell,  with  two  bells  in  iron  protecting-case,  with  roof. 
Same,  with  two  bells  on  cast-iron  bracket,  zinc  protecting-case. 
Same,  with  a  bell,  in  wooden  cover. 

Same,  with  two  bells  on  cast-iron  bracket  for  vibrating  cut-off  switch,  in  zinc 
case. 
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Apparatus  exhibited  hy  Siemens  4"  HaUke,  Berlin— Continned. 
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109 
110 
111 
112 


113 

114 
115 
116 
117 
118 
119 
120 
121 


122 


123 


123a 
124 


125-126 

1'27-128 

129 

130 
131 
132 

132a 
13:J-134 

i:i5 


1*36 


137 
138 


139 


V. — Signal-apparatvLs, 

Complete  railroad  sigDal-column  (by  Hefner-Alteueck). 
Same,  with  vibrating  cnt-off  switch  and  warning-signal  (by  Hefner- Alteneck). 
Complete  iron  gnard-honsei  with  a  bell  and  signal-disk. 
Complete  iron  guard-honse,  with  two  bells  and  vibrating  cat-off  switch  and 
warning-signal  arrangement. 

VI. — Magneio-inductors  for  HgnaUlfelU. 

A  magneto-inductor,  with  eighteen  magnets  for  direct  currents,  with  four 

keys  for  four  wires. 
Same,  with  twelve  magnets  for  direct  currents,  with  three  keys. 
Same,  with  twelve  magnets  for  commutated  currents,  with  two  keys. 
Same,  with  six  magneto  for  commutated  currents,  with  two  keys. 
Same,  with  six  magnets  for  direct  currents,  with  one  key. 
Same,  with  four  magnets  for  direct  currents,  with  one  key. 
Same,  with  twelve  magnets  in  desk,  with  two  keys. 
Complete  mine-inductor,  with  key-button. 
Magneto-electric-bell  signal-sender. 

K.— Railroad  block-signal  system. 

Five  electric  block-signal  apparatus,  forming  a  continuous  line,  two  appa- 
ratus as  depot-apparatus,  two  as  depot  protecting-apparatns,  and  an  inter- 
mediate apparatus. 

Complete  track  control-apparatus,  with  track-switch  apparatus ;  block-signal 
apparatus,  with  imitated  semaphores,  also  with  track-rails  and  rail-levers, 
(system  of  Frischen.) 

Electric  block-apparatus  for  arriving  trains. 

Complete  depot  protecting-apparatns,  consisting  of  a  block-signal  apparatus 
with  commutated  current-arrester  and  a  block-signal  apparatus,  with  ar- 
resting-lever for  depot  use,  (the  system  of  Frischen.) 

L.-— Dynamo-electhic  machines  and  electric  illuminating-devices. 

Dynamo-electric  blast-exploder,  for  sparks. 

Same,  for  heating. 

Dynamo-electric  machines,  for  the  generation  of  strong  direct  currents,  (sys- 
tem of  Hefner- Alteneck. ) 

Same,  small. 

Same,  small. 

Automatic  electric  lamp,  for  commutated  currents,  with  parabolic  mirror  upon 
universal  joint  and  triangular  support. 

Same,  for  direct  and  commutated  currents,  (by  Hefner- Alteneck.) 

Two  combined  dynamo-electric-light  machines,  mounted  upon  a  locomotive 
for  service  with  this : 

Electric  hand-lamp,  with  Fresnel  lens  system,  the  last  furnished  by  Messrs.  L. 
A.  Veitmeyer  &  Co.,  Berlin ;  L.  Soutter  <&  Co.,  Paris. 

M.— Cable. 

Collection  of  sample  of  telegraphic  cables,  from  the  manufactory  at  Woolwich. 

N.— Line- apparatus. 

Various  insulators. 

Various  iron  telegraph-posts. 

O. — Clock-work. 

A  complete  representation  of  the  manufacture  of  Morse  registers,  from  the 
factory  at  Berlin. 
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P. — Battbribs. 


140-142 


143 
144 
145 


Variotis  batteries. 


Q,— Latest  coNSTRtJonONS. 


Chain  rapid-sendiug  apparatus,  together  with  receiver. 

Box  type- sender  for  Morse's  rapid  writer  (by  Hefner- Alteueck). 

Electric  dynamometer  to  attacn  directly  to  driving-belts. 
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INFANT-EDlItOfflfOi^: 


CHAPTER  I. 

THE  CEADLE  AND  THE  CRfcCHE. 

The  nursery  ;  Young  mother's  first  manual  ;  Lessons  from  experience  ;  Pre- 
education;  Form  of  cradle ;  Enlargement;  Uses;  Ornamentation;  Effects; 
Necessity  of  the  crUsche:  Nursing  a  progressive  art. 

'ToiwuferofM  Vesp^ce  humaine  comme  un  individu  que  la  durie  infinie  de  son  exiatenoepermei  de 
rapprocher  aans  cesse  d^un  type parf ait j  dont  son  ^iatprimiiifne  donnait  mSmepas  VidSe.** — 
Cabanis. 

L  Intboduotion. — An  iuquiry  into  the  conditions  of  popular  educa- 
tion in  several  countries  can  only  serve  to  furnish  the  elements  of  com- 
parison between  what  is  done  at  home  and  what  is  done  abroad,  in  view 
of  improving  home  education.  In  this  light,  the  writer  looked  at  the 
school-collections  exhibited  in  Vienna,  but  soon  perceived  that  the  most 
important  data  were  missing ;  some  not  being  susceptible  of  transporta- 
tion or  of  representation  by  specimens ;  others  having  been  intentionally 
withdrawn.    Withdrawn!  why! 

To  educate  children  for  themselves  is  rare  in  Europe,  and  it  is  con- 
sidered rather  Qui;cotic.  The  youth  of  the  people  are  merchantable 
commodities,  soon  to  be  credited  to  the  party  which  puts  its  stamp  upon 
them.  Therefore,  where  they  are  worth  having,  they  are  picked  up  as 
eagerly  as  nuggets.  Priests  pretend  to  teach  them  to  think,  yet  care 
only  to  impose  upon  them  a  belief  which  implies  obedience  to  their  craft ; 
Kaisers  claim  their  direction,  not  to  elevate  them,  but  to  put  them  among 
their  droves  of  subjects ;  bourgeois  and  manufacturers  give  them  a 
minimum  of  instruction,  just  sufficient  to  insure  their  working  depend- 
ence, and  to  qualify  their  own  sons  to  be  fed  at  the  public  expense  ; 
while  the  workingmen  themselves — demoralized  by  such  examples — piit 
their  apprentices  at  menial  employment,  and  cheat  them  out  of  their 
rightful  professional  training ! 

For  these  and  other  causes.  Section  XXVI  of  the  exhibition  was  so 
incomplete  as  to  seem  to  preclude,  at  first  sight,  the  idea  of  making  any 
report  upon  it.  A  second  thought,  however,  encouraged  the  plan  of 
searching  the  schools  themselves  for  the  facts  missing  in  the  Prater. 

No  doubt,  the  impossibility  of  visiting  all  the  schools — rather,  the 
possibility  of  seeing  only  a  few — made  it  certain  that  such  a  report 
would  be  incomplete.    But,  considering  that  completeness  is  not  the 
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»ine  qua  non  of  human  eflforts,  the  writer  thought  of  gathering,  in  and 
out  of  the  Welt'Aus8tellung^  as  many  facts  as  circumstances  would  per- 
mit, and  of  forming  from  generalities  a  judgment,  which  subsequent 
observers  could  complete,  confirm,  or  reject. 

From  this  stand-point,  we  consider  European  children  as  in  four 
groups:  those  who  receive  no  education  ;  those  who  do  not  receive  the 
education  they  need  ;  those  who  receive  an  education  which  disqualifies 
therm  for  work ;  and  those  whose  education  prepares  them  for  work. 
From  another  point  of  view,  we  saw  that  the  European  children  enter 
the  school  younger,  are  trained  longer,  and  are  advanced  farther  than 
the  Americans.  As  a  consequence  of  this  last  contract,  we  shall  have 
less  to  say  about  the  primary  and  grammar  schools  and  more  about  the 
infantile  and  the  professional.  We  will  leave  the  other  consequences  to 
issue  naturally  from  observation. 

Since  singularly  strenuous  and  successful  efforts  have  been  made  to 
overcome  the  apparently  impassable  barriers  which  separate  from  the 
world  some  afflicted  children,  namely,  the  deaf-mutes  and  the  idiots ;  we 
will  append  an  account,  somewhat  historical,  but  mainly  philosophical, 
of  these  methods,  in  the  belief  that,  being  positive,  they  can  be  applied 
to  ordinary  children.  Having  no  room  for  such  an  introduction,  we  would 
refer  to  the  History  of  Education,  by  Philobiblius,  (Dr.  L.  P. 
Brockett,)  as  the  best  on  the  philosophy  of  the  subject. 

2.  The  Cradle. — At  the  Vienna  Exposition  ( Wiener  Welt-Atisstellung) 
there  was  a  ^^ pavilion  de  Venfant^^^  a  room  replete  with  the  necessaries 
of  the  nursery — and  also  with^its  superfluities — intended  altogether  to 
represent  the  unbounded  wishes  of  a  mother  for  her  baby's  comfort  and 
happiness.  This  palace  of  luxurious  nursing  did  not  lack  silk,  lace,  and 
snowy  linen;  but  it  ought — ^in  the  estimation  of  the  writer — to  have 
been  accompanied  by  a  little  manual  of  what  is  necessary  to  protect  and 
to  prepare  life  before  nativity. 

During  this  first  period,  the  feelings  come  mainly  through  reflex  im- 
pressions from  the  mother — a  process  which  not  only  lays  the  foandation 
of  health  and  vitality,  but  which  forms  the  deeper  strata  of  the  moral 
dispositions  and  of  the  so-called  innate  ideas.  The  managers  of  the 
world  "  from  behind  the  screens  ^  know  this;  for  it  is  the  time  at  which 
they  impose  on  plebeian  women  pilgrimages  and  ecstatic  nervaines^  and 
keep  those  of  a  higher  class  under  more  stringent  impressions.  Here  in 
Vienna,  for  instance,  from  the  times  of  the  Emperor  Charles  V  till  quite 
recently,  when  an  heir  to  the  throne  was  expected,  the  Empress  was 
given  in  charge  of  a  special  director,  who  would  regulate  all  her  actions 
and  surroundings,  in  view  of  commencing  the  course  of  submissive  edu- 
cation of  the  contingent  monarch,  as  early  as  the  first  evolution  from 
the  yolk-substance  of  the  human  Qgg^  during  embryogenesis.  Similar 
influence  is  now  claimed  for  an  object  diametrically  opposed  to  the 
degenerescence  thus  arrived  at  in  the  house  of  Hapsburg.  It  can  be 
attained  by  advice  printed  either  in  book  form,  or  on  scrolls,  as  are  the 
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sentences  of  the  Koran.  But  whatever  may  be  the  form  given  to  this 
magna  charts  of  the  rights  of  the  unborn,  let  it  be  found  precisely 
where  these  rights  ought  to  be  kept  most  sacred,  in  the  nursery ;  where 
their  enforcement  would  protect  the  mother  and  elevate  her  function,  at 
the  same  time  that  it  would  insure  her  fruit  against  the  decay  result- 
ing from  wrong  prenatal  impressions. 

We  know  that  a  cold  contact  with  the  mother  makes  the  foetus  fly  to 
the  antipode  of  its  narrow  berth;  that  a  rude  shock  may  destroy  it,  or 
originate  life-long  infirmities;  that  fear  to  the  mother  is  terror  or  fits 
within ;  that  harsh  words  vibrate  as  sensibly  in  the  liquor  of  the  amnion 
as  in  the  fluid  of  the  labyrinth  of  the  ear.  For  instance,  wheii  a 
mother  has  lulled  her  home-sorrows  with  strains  of  soothing  music,  her 
child,  too  often  an  idiot,  shows  wonderful  musical  proclivities  floating 
through  the  wreck  of  his  mind. 

For  thirty-five  years,  the  writer  has  furnished  his  share  of  the  facts, 
which  abound  in  modern  books  on  physiology,  in  support  of  this  doctrine. 
Here  are  two  more: 

1st.  Madam  R ,  now  of  Eleventh  street,  l^ew  York,  being  alone 

with  her  sick  husband  in  a  country-house,  saw,  at  night,  somebody, 
wrapped  in  a  sheet  for  a  disguise,  trying  to  force  an  entrance.  She, 
unarmed  and  unaided,  cried  out,  pushed  and  piled  heavy  furniture 
against  the  door,  and  succeeded  in  repulsing  the  intruder.  She  soon 
after  gave  birth  to  a  healthy  male  child,  but  who,  at  the  hour  at  which 
this  struggle  had  taken  place,  would  scream  as  if  in  terror.  At  all 
other  times  he  was  good-humored,  but  no  medical  treatment  could  pre- 
vent him  from  awakening  and  screaming  at  that  precise  hour.  This 
habit  disappeared  when  he  was  severed  from  the  breast  of  his  mother. 
Become  a  man,  he  has  shown  endurance  and  bravery. 

2d.  When  twins  come  from  different  sacs,  they  are  often  unlike ;  when 
from  the  same  sac,  they  almost  invariably  resemble  each  other.  As  a 
proof  that  this  resemblance  is  mainly  due  to  the  identity  of  their  pre- 
natal impressions,  let  us  follow  this  further,  as  in  example  of  the 

brothers  E Born  with  characteristics  almost  identical,  brought 

np  under  the  same  tuition  and  habits,  in  the  college  St.  Louis,  they 
continued  to  look  so  much  alike,  that  greeting  or  punishment  would 
often  meet  the  one  instead  of  the  other.  One  entered  the  atelier  of 
De  Laroche;  the  other  went  into  some  moneyed  business.  New  im- 
pressions modified  their  features;  one  grew  sensitive,  the  other  rich, 
and  their  likeness  disappeared  in  a  corresponding  ratio,  until,  when 
seen  last,  they  hardly  looked  like  thirtieth  cousins. 

Physicians  will  testify  that  when  our  hands  receive  a  newcomer,  we 
read  quite  plainly  upon  his  features  on  what  sort  of  feelings  he  was 
bred  by  that  intra-uterine  education  whose  imprints  trace  the  channel 
of  future  sympathies  and  abilities.  Therefore,  if  it  is  noble  work  to  edu- 
cate or  to  cure  the  insane,  the  idiot,  the  hemiplegic,  the  epileptic,  and 
the  choreic,  how  much  higher  is  the  work  of  preventing  these  degeneracies 
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in  the  incipient-beiDg  by  averting  those  commotions  which  storm  him 
in  the  holy  region  intended  for  a  terrestrial  paradise  during  the  period 
of  evolution !  To  teach  Him  reverence  toward  the  bearer  of  his  race^  to 
instruct  Her  in  the  sacredness  of  bland  and  serene  feelings  daring  the 
God-like  creative  process,  is  educating  two  generations  at  once.  This 
is  the  highest  education  of  the  nursery. 

From  this,  the  true  cradle  of  mankind,  let  us  look  at  that  made  for 
the  baby.  There  was  no  end  of  them  in  the  pavilion  de  Penfant;  and 
we  may  find  more  philosophy  in  them  than  the  upholsterer  intended  to 
put  there.  Therein  the  infant  will  at  first  but  continue  his  ovum-life ; 
and  for  this  the  cradle  must  be  fitted.  Let  us  see.  The  head  is  bent, 
the  extremities  are  drawn  up,  and  the  body  shaped  like  a  crescent. 
This  attitude  gives  to  the  muscles  the  greatest  relaxation,  and  to  the 
cartilages,  which  cap  the  bones,  the  position  most  favorable  to  nutrition 
and  growth.  Generally,  the  baby  rests  on  the  right  side,  to  free  from 
pressure'  and  to  facilitate  the  movements  of  the  heart.  In  this  mode  of 
reclining,  the  left  hemi-cerebrum  will  contain  more  blood  than  the  right, 
which  is  compressed  by  the  pillow.  Attitudes  concordant  with  the 
sleepy  habits  of  the  first  months,  and  the  activity  of  the  mind  during 
this  long  sleepiness  indicate  the  future  preponderance  of  the  mental 
operations  of  the  left  over  the  right  side  of  the  brain,  the  approaching 
superior  nutrition  and  dexterity  of  the  right  over  the  left  hand,  and 
even  the  later  causation  of  more  frequent  paralysis  on  the  left.  For  the 
present,  and  for  some  time  yet,  baby  will  live  mainly  in  his  sleep; 
during  which,  more  than  when  awake,  he  will  be  seen  angry,  smiling, 
or  thinking,  in  the  shape  of  well-defined  dreams. 

How  Important  it  is,  then,  that  the  cradle  be  formed  in  accordance 
with  these  natural  indications !  A  transitory  abode  between  th^  basiu 
and  the  bed,  a  warm,  soft,  yet  supporting  recipient,  ampler  than  the 
former,  better  defined  in  its  shape  than  the  latter,  with  curves  less  short 
than  circles  and  more  varied  than  ovals.  A  perfect  egg^  vertically 
split,  would  make  two  such  cradles,  or  nests,  suited  either  for  child  or 
bird. 

But  as  soon  as  the  nursling  awakes  to  the  world,  and  wants  to  be 
introduced  to  everything,  his  couch  must  be  enlarged  and  enlivened, 
and  must  look  more  and  more  like  a  school  and  play-room.  Otherwise, 
it  becomes  a  prison,  whence,  Tantalus-like,  he  looks  at  his  surroundings. 
Here  is  his  first  lesson  of  practical  sociability.  To  see  and  not  be  able 
to  reach,  to  perceive  images  with  no  possibility  of  seizing  the  objects, 
render  him  impatient,  fretful,  or  unconcerned,  and  opens  an  era  of  ex- 
action upon  others,  or  of  diffidence  of  himself,  or  of  indifference  for  any 
attainment,  which  unavoidably  ends  in  immorality  or  incapacity^  or  in 
both.  Viewed  from  this  stand-point,  these  cradles,  so  varied,  so  ele- 
gant, so  easy  to  keep  clean,  and  to  carry  from  the  light  of  the  window 
by  day  to  the  recess  of  the  alcove  at  night — ^the  best  being  of  French 
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and  Aastrian  manafactnre — ^are  yet  very  imperfect  in  their  bearing  on 
education.    Let  ns  mark  some  of  their  shortcomings. 

Little  ones  have  an  instinctive  horror  of  isolation.  Whoever  studies 
them  knows  that,  when  they  awake,  they  look,  not,  at  first,  with  staring 
eyes,  bnt  with  searching  hands ;  they  seek  not  for  sights,  but  for  contacts. 
This  love  of  contact,  whence  results  the  primary  education  of  the  most 
general  sense,  the  touch,  is  ill-satisfied  with  the  uniformity  of  the  mate- 
rials at  hand,  as  exemplified  at  Vienna  or  Paris.  (In  November  last  I 
saw  a  similar  exhibition,  a  PavilUm  de  VEnfant^  in  the  Champs  £lys6es,  but 
it  was  no  improvement  on  that  of  the  Prater.) 

In  this  respect,  the  child  of  poor  i>eople  fares  better,  having  the  oppor- 
tanity  of  amusing  himself  for  hours  in  experiencing  the  rude  or  soft, 
warm  or  cold,  contacts  of  his  miscellaneous  surroundings;  whereas  the 
hand  of  the  ofifdpring  of  the  rich  finds  all  around  the  sameness  of 
smooth  tissues,  which  awake  in  his  mind  no  curiosity ;  he  calls  for  some 
one  to  amuse  him,  get^  first  angry,  then  indifferent,  and  does  not 
improve  the  main  and  surest  sense  of  knowledge,  his  touch. 

But  soon  other  senses  are  awakened.  Audition — of  which  hereafter— 
and  vision,  for  the  enjoyment  of  which  the  cradle  becomes  a  kind  of 
theater.  For  a  mother  must  be  very  destitute  or  despondent,  who  does 
not  try  to  enliven  it  with  some  bright  things  laid  on  of  flapping  above. 
One  may  benevolently  smile  at  the  extravagancies  of  colors  and  pat- 
terns intended  to  express  this  feeling,  but  he  must  also  give  a  serious 
warning. 

Physiolo^cally  viewed,  this  is  a  grave  matter.  The  form  of  the  cradle 
demands  fitness;  its  ornamentation  requires  a  more  extended  knowl- 
edge. When  planning  it,  a  mother  must  remember  that  the  fixity  of 
the  eye  upon  some  object — particularly  upon  a  bright  one,  and  more 
so  if  that  object  is  situated  upward  and  sideways  from  the  ordinary 
range  of  vision —  and  through  the  eye  the  fixedness  of  the  mind  while 
the  body  ia  in  a  state  of  repose,  constitute  a  concurrence  of  conditions 
emiueudy  favorable  to  the  induction  of  hypnotism,  and  its  terrible 
sequels,  strabismus  and  convulsions, — of  hypnotism,  which,  when  unsus- 
pected, is  not  controlled,  and  often  mistaken  for  natural  sleep^ 

Psychologically  viewed,  the  decoration  of  the  cradle  is  of  equal  mo- 
ment. To  surround  an  infant  with  highly  wrought  or  colored  figures 
often  grotesque,  or  at  least  untrue  to  nature,  may,  by  day,  attract  more 
attention  than  his  faculties  of  perception  can  safely  bestow,  hence 
fatigue  of  the  brain  or  worse,  a  resort  to  the  solution  presented  the  early 
teachers  of  supernaturalism ;  but  it  will,  by  night,  evoke  other  than  the 
perceptive  and  rational  powers,  for  when  the  lights  and  shadows  of 
dusk  alter  all  the  forms  and  deepen  evey  color,  the  faculty  of  imprint- 
ing images  being  led  astray,  it  photographs  distorted  imprints,  from 
confused,  often  moving,  sometimes  rustling,  ornaments.  It  is  then  that 
the  perception  of  the  impossible,  by  the  sight  and  hearing  mainly,  edu- 
cates the  senses  to  feed  the  mind  on  hallucinations,  and  prepares  it  to 
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believe  tbem  instead  of  inquiring  into  tbeir  causes,  till  it  comes  to  the 
fatal  credo  quia  absurdum.  The  seeds  of  most  of  the  insanities  are  sown 
at  or  before  this  time. 

These  were  the  first  impressions  that  forced  themselves  apon  my 
mind  in  the  Pavilion  de  VEnjanU  Here  is,  in  a  few  words,  a  resume  of 
them :  Paucity  of  the  material  upon  which  the  inexperienced  yet  iuqais- 
itive  baby  can  exercise,  with  interest  and  profit,  his  sense  of  touch; 
profusion,  bad  taste,  and  dangerous  disposition  of  the  objects  which 
speak  to  the  eye,  if  not  always  with  the  intention,  at  least  with  the 
almost  uniform  result,  of  giving  wrong  or  dangerous  impressions. 

Attention  was  next  calle^  to  what  had  been  done,  and  to  what  had 
been  left  undone,  for  the  cultivation  or  the  satisfaction  of  the  other 
senses  of  the  infants.  But  here  it  was  soon  perceived  that  our  inquiries 
went  beyond  the  sphere  of  what  was  exhibited.  There  were  plenty  of 
farinas  and  BimmePs  volatilities,  some  of  Alexander's,  Debain's,  or 
Smith's  sighing  accordeons,  but  ho  means  of  cheering  and  educating  the 
nascent,  yet  already  inquisitive  senses.  Further  examination  showed 
that  the  perfumes  were  there  as  an  attenuation,  and  the  music  as  a 
distraction,  and  both  intended  for  other  senses  than  baby's.  From  these 
and  other  omissions,  it  was  concluded  that  nursery-arrangements  are  as 
yet  intended  rather  for  the  mother's  and  nurse's  comfort  than  for  baby's 
improvement.    This  attractive  place  was  left  with  another  grief. 

3;  The  Creche. — This  Pavilion  de  VEnfant  ought  to  contain  at  least 
one  model  creche. 

Creche  is  the  French  name  of  the  public  nursery  where  working- 
women  leave  their  little  ones  in  the  morning,  and  whence  they  bring 
them  home  at  night.  The  crhhe\!  Horrid  necessity  !  Beginning  of  the 
communistic  inclined  plane  upon  which  those  who  pay  and  do  not  re- 
ceive  rents  slide  with  a  fearful  rapidity;  yet  a  kind  institution  for 
those  already  fallen  into  the  gulf.  Since,  therefore,  crickes  must  be,  the 
writer  suffered  from  not  seeing  their  latest  improvement  represented  at 
the  Vienna  Welt-Ausstellung  next  to  the  appliances  of  the  most  luxurious 
nursing.  There  could  have  been  tested  the  action  of  colors,  of  light, 
and  its  various  attributes,  on  the  organ  of  vision ;  the  influence  of  varied 
sounds,  of  harmonies  and  melodies,  on  the  virgin  audition,  the  mind, 
and  the  sympathetic  centers;  the  power  of  primary  perceptions  to 
awaken  first  ideas,  to  impel  the  determinations  of  the  will,  and  to  raise 
the  various  passions ;  the  effects  of  diet  upon  those  passions ;  the  effect 
of  modification  of  food  and  digestion ;  the  influence  of  rest  and  sleep  on 
the  body's  temperature,  on  the  pulse  and  respiration  ;  the  influence  of 
the  artificial,  the  moist,  or  the  dry  heat  of  the  nursery  on  the  too  preco- 
cious development  of  the  nervous  centers ;  and,  subsequently,  on  the 
prevalence  of  chronic  or  acute  meningitis,  diphtheria,  and  croup ;  be- 
sides many  other  problems  whose  solutions  depend  on  the  early  study 
of  phenomena  which  can  be  found  in  the  criche  as  surely  as  the  flower 
in  the  bud.    There,  better  than  anywhere  else,  they  may  be  studied  with 
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profit  to  all  parties.  Let  us  bear  in  miud  that  the  rich  man  can  never 
flatter  himself  that  he  does  a  gratuitous  charity,  since  from  its  poor  re- 
cipient comes  many  times  its  worth  in  useful  experience,  directly  bene- 
fiting the  would-be  benefactor.  We  do  not  overlook  the  fact  that 
many  mothers,  particularly  among  those  both  educated  and  fruitful,  pay 
the  closest  attention  to  these  questions,  and  become  expert  therein,  but 
as  they  lack  the  means  of  record  and  transmission  of  their  observations, 
their  experience  dies,  so  to  speak,  with  each  generation.  Hence  the 
nursing  of  babies  continues  to  be  a  work  of  devotion,  but  does  not  be- 
come the  co-ordinate  and  progressive  art  it  oaght  to  be  in  well-organized 
creches  opened  to  criticism  by  public  exhibitions.  Thus  in  Vienna,  at 
least,  this  opportunity  was  lost. 

The  child,  soon  two  years  old,  is  up,  sees,  hears  well  enough,  talks, 
though  imperfectly,  walks,  though  totteringly.  Let  us  follow  him 
where  he  can  yet  teach  us  something,  in  the  Salle  WAsyU  and  in  the 
Kindergarten. 


CHAPTER   II. 


THE  SALLE  D'ASYLE. 

MoTHKRS  AS  teachers;  The  salle  d'asylb;  Effect  on  the  child;  Pij^x;  Cur- 

hiculum;  Remarks;  Motives;  Definition. 

4.  Mothers  as  teachers. — ^There  are  infant-schools  of  various 
grades,  from  the  most  ragged  to  the  most  select ;  the  average  occurs  in  i| 
the  Salle  d^Asyle.  and  the  Kindergarten.    Both  are  intended  for  the 
child  when  he  is  once  on  the  war-path  of  cariosity. 

Bat  cannot  he  learn  from  his  mother,  instead  of  going  abroad  so  soon, 
and  while  so  incapable  of  selfsapport,  that,  off  her  knees  or  arm,  the 
physiological  heat  soon  recedes  from  the  surface  of  his  skin  ?  Cannot  she 
teach  him  as  well  as  rear  him,  give  him  the  food  of  the  mind  and  the  food 
of  the  body,  so  appropriately  comprehended  in  the  word  "  nurture  I "  No ; 
at  least,  few  can.  Women  cannot  do^  it,  because  they  lack  time  and 
knowledge.  Millions  of  them  have  sold  their  whole  lives  for  a  paltry 
pittance )  thousands  of  others  have  been  taught  the  basest  absurdities 
insteadof  the  realities  which  their  children  thirst  for.  Hence  the  chil- 
dren of  the  most  numerous  class  are  compelled  to  go  to  the  Salle  WAsyle^ 
while  the  richer  are  sent  to  the  Kindergarten, 

5.  The  Salle  d^Asyle,  being  open  to  the  needy,  receives  them  younger } 
the  Kindergarten^  being  a  pay-school,  receives  them  later.    These  dif- 
ferences generate  in  the  sequel  many  other  distinctions,  the  comparison 
of  which  willbe  themore  satisfactory  for  being  commenced  at  the  earliest 
opportunity.    Therefore,  we  would  advise  the  study  of  the  Asyle  prior  to 
that  of  the  Oarten;  and  we  would  not  even  counsel  making  a  first 
visit  in  the  middle  or  at  the  end  of  a  scholastic  term,  when  one  can  only 
see  the  order,  routine,  and  monotony  resulting  from  a  settled  discipline; 
but  rather  visit  it  at  the  beginning  of  a  session,  when  the  ancients  (six  to 
seven  years  old)  have  left  for  the  primary,  and  the  freshmen  (two  to 
three)  come  in  totteringly,  giving  the  observer  a  vivid  idea  of  their  first 
and  novel  impressions.    And  how  could  these  impressions  be  otherwise 
than  novel  f    New  scenery,  new  language,  new  rules  meet  them.    The 
most  sensible  change,  however,  comes  from  the  difference  in  thecharac- 
tfBr  of  the  personal  contacts  experienced.    Only  yesterday  how  fre- 
quently did  he  leave  unfinished  a  piece  of  mischief,  to  be  kissed  and 
warmed  at  the  contact  of  mother's  larger  breast,  softer  frame  and  superior 
heating  power!    To-day,  at  the  command  of  a  distant  index,  he  is  filed 
among  the  many,  and  has  to  stand  by  himself  as  isolated  as  on  the  Co- 
lonne  Courbet, 

What  will  he  do,  then  ?  He  will  adapt  his  own  mode  of  association 
with  that  of  his  new  fellows,  and  will  thereby  give  us  our  first  lesson  in 
the  art  of  grouping  children  according  to  sociability  at  different  ages. 
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As  soon  as  the  little  ones  are  together,  they  coalesce  in  two  forms. 
Seated,  they  support  each  other  sidewise,  not  nnlike  young  or  feeble 
birds  on  the  perch  at  nightfall.  Standing,  they  range  in  a  one-line  pro- 
cession,  like  the  globules  of  the  blood  in  the  act  of  circulation,  or  at  least 
as  they  appear  on  the  field  of  the  microscope.  These  rudimentary  forms 
of  association  of  the  infant,  which  can  also  be  observed  in  their  first  at- 
tempts to  play,  have  certainly  been  taken  into  account,  either  instinct- 
*  ively  {con  amore)  or  philosophically  (by  the  inductive  process)  in  the 
organization  of  the  Salles  d^Asyle.  Aside  from  all  theories,  it  is  a  fact 
that  the  material,  the  training,  and  part,  at  least,  of  the  living  motors 
of  the  Aiyle  are  in  accord  with  the  psycho-physiological  conditions  of 
the  incoming  pupils.  Here,  at  least,  the  school  has  been  made  for  the 
child,  and  the  child  has  not  yet  been  manipulated  to  fit  the  school. 

Considering  the  great  difficulties  attending  the  building  of  these 
Asyles  where  they  are  most  needed,  that  is  to  say,  where  air  and  room 
exist  only  as  desiderata,  the  novelty  of  the  social  venture,  which  looked 
so  much  like  rearing  babies  without  mother's  milk;  the  liability  of  fall- 
ing into  the  pedagogic  routines  so  deeply  rooted  elsewhere;  and,  more- 
over, the  preying  of  partisans  on  the  asylum,  with  the  view  of  impress- 
ing the  innocent  with  the  stamp-mark  of  their  hatreds,  are  some  of  the 
risks  encountered,  and  partly  avoided  in  the  creation  and  management 
of  the  Salles  WAftyle  in  most  of  the  European  cities. 

There  was  in  Vienna  no  complete  model  of  Salles  ePAsylCy  but  several 
of  their  accessories,  as  seats,  cards,  images,  and  books,  were  exhibited. 
Therefore  we  deferred  forming  an  opinion  on  them,  till  we  saw  their 
ox>eration  in  large  places  like  Brussels  and  Paris. 

We  found  them  arranged  with  a  great  similarity  of  plan.  A  yard 
carefully  drained  and  graveled,  open  to  the  sun  if  possible,  and  planted 
with  trees,  discreetly  shading  its  contour ;  a  few  shrubs  and  flowers 
withal  in  their  season.  In  the  entrance-hall,  the  children,  who  come 
about  9  o'clock,  leave  their  cloaks,  caps,  and  baskets,  they  wash  or  are 
washed,  eat,  and  play,  when  the  weather  does  not  permit  them  to  go 
into  the  yard.  The  Salle  itself  (Italian  SalOj  our  school-room,  the  Ger- 
man Oarten)  is  composed  of  one  or  two  large  rooms  partly  filled  with 
seats  and  partly  open  for  exercises.  The  benches  are  low,  long,  straight, 
and  movable,  or  curved,  graded,  and  connected  by  aisles  easy  to  ascend, 
or  to  walk  along,  in  single  file.  Near  by  are  a  few  cradles  for  those  who 
may  need  to  recline.  There  are  two  stands  to  hold  the  images  or 
tableaux,  a  chest  for  safe-keeping  of  the  objects  to  be  used  in  teaching, 
and  two  straw  or  cane  chairs.  The  rest  of  the  room  is  level,  unincum- 
bered, and  ready  for  the  exercises,  in  which  the  children  make  their 
serpent-like  evolutions.  The  number  of  children  should  not  exceed 
fifty,  but  may  reach  seventy,  a  hundred,  or  even  two  hundred.  Happily, 
at  12  o'clock  they  are  seated  at  a  meal  of  soup,  and  something  warm, 
and,  besides,  have  delicacies  from  their  baskets.  This  meal,  for  which 
the  fiEimilies  pay  a  half-penny,  when  they  can  afiford  it,  is  prepared  by  a 
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servant,  who  also  attends  to  the  wants  of  tiie  little  ones  from  9  a.  m.  to 
5  p.  m. 

Daring  these  eight  hours,  the  principal  and  her  apprentice-assistant 
are  continually  engaged  teaching  and  training.  They  have  a  salary  of 
from  $200  to  $380.  Their  duties  are  to  receive  and  make  tidy  the 
incomers,  to  make  them  sit,  stand  up,  raise  their  hands,  fold  their  arms, 
turn  right,  left,  march  softly,  or  in  measure,  around  the  stands,  to  the 
graded  seats,  and  then  to  be  seated.  Then  a  prayer  is  said  in  dislocated 
periods  by  the  multitudinous  voices,  a  hymn  is  sung  by  the  willing 
ones,  standing.  They  are  seated  again,  questioned  on  theogony,  theol- 
ogy, subordination  to  the  church,  and  the  like,  (but  not  in  all  the  Asyles 
alike;)  then  off:  for  a  well-earned  walk,  objects,  colors,  forms,  lessons, 
playing  ball,  or  other  game,  with  accompaniment  of  selected  songs, 
cantative  numeration,  the  use  of  the  abacus,  (boulier;)  walking  again ; 
reading,  listening  to  stories;  then  a  good  meal;  washing  of  hands  and 
faces,  play  in  the  yard  or  hall,  and  repetition  of  the  exercises,  till  the 
mother  or  sister  comes  to  take  them  home.  On  this  curriculum,  and  on 
its  various  divergent  or  even  opposite  tendencies,  many  observations 
and  long  dissertations  could  be  made ;  few  and  short  must  be  ours. 

If  the  object  was  a  direct  and  formal  teaching,  it  would  be  too  com- 
prehensive, as  containing  too  many  matters,  and  as  addressed  to  too 
many  grades  of  comprehension — from  two  to  seven  years — without  reck- 
oning idiosyncrasies.  Both  difficulties  might  be  obviated  by  separating 
the  lessons,  or  by  separating  the  ages ;  but,  happily,  economy  has  pre- 
vented; so  that  the  Salle  iVAsyle  fashioned  itself  more  after  the  char- 
acters of  childhood  than  upon  the  set  antecedents  of  other  schools  ;  the 
great  teacher  was  imitation^  which  constantly  and  silently  carries  the 
newcomers  in  the  wake  of  the  old  stock. 

6.  Motives. — This  character  is  particularly  noticeable  in  the  way  in 
which  children  are  brought  to  the  front.  In  other  schools,  the  avowed 
or  principal  motive  is  duty ;  scholars  ought  to  work,  ought  to  learn. 
Here  the  impulse  is  curiosity j  which  is  awakened  only  when  the  child, 
being  ripe  for  imitation,  his  teacher  has  only  to  touch  the  proper  chord 
at  the  proper  time,  and  he  will  rise  and  follow  in  the  wake  of  others. 
These  are  the  means  by  which  each,  in  his  turn,  sooner  or  later,  comes 
to  the  front,  and  begins  his  active  life  at  his  own  hour.  You  see  him, 
at  first  timidly,  raise  his  little  finger  to  indicate  that  he,  too,  will  ha\e 
something  to  say.  If  the  teacher  fails  to  notice  it,  the  finger  timidly 
returns  under  the  apron,  not  to  show  itself  again  mayhap  for  mouths 
to  come.  But  once  out — I  mean  the  mind  which  rose  behind  the  finger 
and  which  will  not  ^'  down  " — he  begins  to  take  an  interest  in  the  cur. 
riculum,  and  whenever  he  comprehends,  or  thinks  he  comprehends,  being 
in  sympathy  with  the  general  movement  of  the  school,  he  will  give  free 
expression  to  his  communion  in  the  ideas  which  agitate  the  minds  of 
the  mass.  This  observation,  moreover,  shows  that  the  upraising  of  each 
individual  mind  is  not  to  be  exclusively  attributed  to  the  teacher's  clev- 
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erness  and  zeal;  but  is  as  much,  if  not  altogether,  the  result  of  the 
action  of  the  synergy  of  the  mass  upon  the  inertia  of  the  individual: 
the  training  pow^er  of  the  whole  on  the  unit.  Thus  there  is  nothing 
compulsory,  artificial,  or  unnatural  in  that  double- motive  process  which 
helps  the  child  to  take  his  share  of  the  curriculum  within  the  limits  of 
his  taste  and  capacity ;  these  motives  are  both  of  the  natural  order, 
spontaneous  curiosity  and  simultaneous  entrainernent. 

But  I  am  aware  that  other  means  of  influence,  or  stimuli,  are  at  work. 

The  political  stimulus  is  not  ashamed  to  show  itself  in  the  Salle 
cPAayle^  there  to  develop  a  taste  for  the  ribbons  and  crosses  which  have 
been  borne  by  the  French  mandarins,  apparently  not  without  effect,  as 
talismans  against  Prussian  bullets;  but  which  cannot  so  well  protect 
children  against  the  pride  of  trinkets  and  ambition  for  meretricious 
distinctions.  And  the  so-called  religious  influence,  stealthily  boring  its 
way  into  the  Salle  dPAsyle^  operates,  too,  by  the  action  of  pagan  objects 
and  idolatrous  worship  ;  acts  on  the  inexperienced  senses,  by  the  teach- 
ing of  supernatural  causes  and  effects,  by  the  lowering  of  the  natural 
sciences,  and  by  the  falsification  of  the  lessons  of  history,  in  order  to 
give  young  morality  an  incurable  wryness. 

These  audacities — part  of  the  weapons  in  the  last  struggle  for  em- 
pire— are  used  in  almost  every  school  in  Europe  to  degrade  the  masses, 
or  to  keep  them  in  subjection.  This  would-be-teaching  affects  various 
forms.  It  is  partly  printed  and  partly  oral ;  avowed  in  one  school,  sur- 
reptitious in  another  ;  and  more  explicit  before  the  children  alone  than 
when  there  are  visitors.  However,  now  and  then  one  chances  to  hear 
the  teachers  narrate  the  apparitions  of  the  Virgin  Mary ;  miracles  and 
theargic  cures ;  the  transmigration  of  a  demon  into  a  black  cat*  for  the 
purpose  of  carrying  away  the  soul  of  an  infant;  the  reprimand  addressed 
to  a  child  for  having  disapproved  of  the  cheat  practiced  by  Jacob  on 
Esau,  because  that  cheat  was  in  accordance  with  God's  designs.  !Not 
only  are  these  supernatural  and  immoral  methods  of  acting  on  the  con. 
science  of  infants  substituted  for  the  pure  and  natural  motives  of  child- 
hood, sane  curiosity,  and  good  example,  but  inopportune  distinctions  of 
sexes  are  knowingly  intruded,  which  open  the  way  to  unseasonable 
curiosity. 

At  first,  the  Gongregationist  teachers — ^in  plain  French  parlance  the 
i^norantainSj  or  teachers  of.  ignorance,  having  once  obtained  a  foot- 
hold in  the  Salle  cTAsyle,  tried  to  improve  it  by  separating  the  girls 
from  the  boys.  That  would  not  work.  Separated,  they  became  dull,  as 
if  life  itself  had  retired  from  the  Salle,  Brought  together  again,  girls 
and  boys  behaved  and  learned  harmoniously.  But  what  is  now,  we  are 
often  asked,  the  moral  effect  of  their  common  attendance  f  Some  teach- 
ers say  that  the  girls  stimulate  the  boys  by  the  quickness  of  their 

*The  same  demon  is  served  np,  with  flaraes,  &c.,  to  the  negroes  of  Africa;  not  in 
Salles  eTAagley  bat  on  calicoes  provided  by  roligions  Europe  for  their  costumes,  and  for 
their  moral  education. 


14  VIENNA   INTERNATIONAL   EXHIBITION,    1873. 

■ 

repartees;  others  that  the  boys  are  good  examples  to  the  girls  by  the 
directness  of  their  answers.  Old  teachers  have  noticed  that  some  years 
the  girls  had  an  entraining  power  over  the  boys ;  other  years  the  bo^'s 
were  decidedly  the  leaders.  Sexually,  there  was,  thank  God,  no  sex 
among  them.  But  it  was  so  important  to  those  whose  business  it  is  to 
rule  one  sex  by  another  that  there  should  be  sex,  that  they  determined  to 
create  it,  where  there  can  be  none,  among  infants.  Therefore,  they  man- 
aged to  make  them  feel  this  distinction,  and  become,  as  early  as  their 
second  year,  a  prey  to  the  mixture  of  dread,  attraction,  mirage,  hallu- 
cination, and  sin,  resulting  from  this  untimely  revelation.  And  this 
revelation  was  rendered  the  more  offensive  by  punishing  girls  by  seating 
them  among  boys,  and  boys  among  girls,  where  both  soon  suspect  and 
learn  things  which  require  a  director  of  conscience.  Henceforward,  this 
power  will  stand  between  them  and  rule  them  both,  even  unto  death ;  com- 
mencing early  to  finish  late,  and  low  to  finish  high.  To  these  deleterious 
influences,  the  principle  which  presided  at  the  creation  of  the  8alk 
WAsyle^  and  which  dictated  its  successive  improvements^  has  not  thus 
far  succumbed.  That  principle  is  still,  in  the  main,  what  it  ought  to 
be,  the  pure  love  of  children,  without  whi^h  none  ought  to  come  near 
them. 

He  who  loves  children  does  not  believe  them  naturally  wicked,  and 
he  who  believes  them  wicked  will,  ipso  facto,  make  them  wicked.  If 
you  trust  them,  they  will  trust  you;  be  kind,  they  will  be  good.  But 
none  can  love  children  who  have  no  children,  or  will  have  none.  That 
is  why,  really  or  potentially,  fruitful  women  love  them  more  than  men  ; 
.and  even  girls  and  single  men  love  them  more  than  women  barren, 
whether  willingly  or  otherwise. 

It  was  the  good  fortune  of  the  Salle  WAsyle  to  be  early  taken  in  hand 
by  a  woman  who  could  put  into  its  management,  with  the  requisite  qual- 
ities of  the  will  and  of  the  mind,  motherly  virtues  and  powers.  Madame 
Marie  Pape-Garpantier  stands  quite  in  the  same  relation  to  the  Salle 
d^Aayle  as  Froebel  does  to  the  Kindergarten^  which,  the  former  from 
France,  the  latter  from  Germany,  they  have  spread  over  m.any  coun- 
tries. At  the  same  time,  these  infant-schools  manifest  a  tendency  to 
coalesce ;  and,  before  their  fusion  is  completed  in  a  more  comprehensive 
plan  of  general  education,  it  may  not  be  amiss  to  describe  and  define 
their  actual  characteristics. 

The  Salle  cTAsyle  is  a  custodian  school  where  infants  are  familiarly 
taught  the  elements  of  knowledge  and  of  sociability,  with  a  view  to  pre- 
paring them  for  the  associated  labors,  which  they  will  have  to  perform 
to  earn  their  living. 


CHAPTER   III. 


THE  KINDERGARTEN. 

Dkfikition;   Use    of    Oiwects;  History;  Teachers;   Methods;   Automatism; 
Tkaining  ;  The  Kindergarten  carried  into  the  Salle  d'Asyle  ;  Importance. 

7.  Practically,  a  Kindergarten  approaches  the  ideal  of  a  home-like 
reanion  of  children,  where  they  are  pleasantly  placed  in  contact  with 
natare,  and  allowed  the  free  expansion  of  their  individual  aptitudes  and 
social  qaalities«  This  comparatively  new  teaching  was  better  repre- 
sented in  Vienna  than  the  other  infant-schools,  for  the  principal  reason 
that  it  had  more  to  show.  Its  show  consisted  in  the  objects  used  in 
learning  and  playing — which  are  there  qaite  identical  occupations  with 
the  children — and  in  other  objects,  products  of  their  own  work  and 
play. 

Of  these  objects,  the  most  remarkable  are  the  collections  of  pictures 
of  animals,  objects,  familiar  human  actions  or  popular  scenes,  made  in 
view  of  extending  the  knowledge,  or  of  provoking  speech,  comparison, 
and  deduction.  The  tableaux  of  animals  from  Paris  (Hachette)  are  the 
best ;  Leipsic  furnished  the  finest  graduate  scenes.  The  large  tableaux 
of  simple  melodies,  which  can  be  read  from  the  farther  end  of  an  ordi- 
nary room,  came  from  Switzerland,  where  they  do  not  belong  exclusively 
to  the  Kindergarten, 

There  is  also  an  abundance  and  variety  of  typical  forms,  some  used 
for  teaching,  others  for  the  construction  of  complicated  figures,  and  the 
now  unavoidable  lettered  or  colored  blocks ;  also,  the  sticks  or  tiles, 
adjustable  with  pins  and  mortises,  to  represent  skeleton-objects,  glass 
beads,  (which  children  will  swallow,  trample  on,  and  break  in  dangerous 
fragments,)  ribbons,  colored  papers  and  straws,  blank  books,  and  sheets 
cut,  marked,  or  quadrated,  to  impose  their  symmetry  upon  the  work 
done  on  them;  and  many  other  ingenious  appliances  to  please  and  in- 
struct, too  numerous  to  mention.  This  richness  would  create  confusion 
if  it  were  not  easy  to  arrange  these  objects  in  their  natural  order,  as 
those  used  to  impart  knowledge  and  those  to  exercise  the  skill.  Finally, 
there  are  a  number  of  exercises  which  are  not  represented  in  the  Welt- 
Ausstellung^  but  which  are  detailed  in  manuals,  consisting  of  movements 
harmonious  to  certain  tunes,  songs  accompanied  or  not  by  pantomimes, 
calisthenics,  and  dancing,  not  forgetting  the  practice  of  the  alphabet 
and  first  reader,  stealthily  brought  thither  by  an  old  teacher,  Miss 
lion  tine. 

However,  the  Kindergarten  is  a  great  success.  It  is  well  represented 
at  Berlin,  Vienna,  London,  Paris,  Brussels,  la  Hague,  New  York,  and 
all  the  other  large  cities  of  Europe  and  America.    Moreover,  its  moral 
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principle  of  making  the  school  attractive  and  learning  a  pleasure,  works 
its  way  into  the  minds  of  the  disciplinarians,  and  tends  to  modify  the 
old  school  coercions  and  rigors.  But  as  the  adoption,  in  infant  and 
primary  schools,  of  the  technical  changes  introduced  in  the  Kinder- 
garteuj  is  only  a  question  of  time,  this  time  must  be  employed  in  con- 
sidering what  is  the  principle  of  this  new  school,  and  whether  teachers 
comprehend  and  apply  this  principle  in  its  entirety. 

8.  History. — For  some  reason,  the  history  of  the  Kindergarten  has 
never  been  frankly  told;  mayhap,  because  its  origin  is  a  reproach, 
and  its  success  would  be  a  menace,  to  powerful  interests.  By  going 
back  to  its  origin,  we  will  better  unfold  its  philosophy.  The  typical 
child  of  the  eighteenth  century  was  edacated  in  the  first  Kindergarten. 
His  teacher  did  not  adhere  to  any  particular  school,  but  prepared  the 
natural  means  of  educating  all  children  by  a  lifelong  idealization  of 
what  homoculture  must  be.  This  teacher  had  but  one  pupil.  The  other 
children  of  his  time  were  coerced ;  he  was  induced.  They  were  still 
uniformly  flogged — each  pedagogue  holding  his  ferule,  each  college 
-boasting  of  a  Brother  Frappart,  (Strike-Hard ;)  his  child  had  his  natural 
gifts  developed  into  individual  talents  and  social  usefulness.  '^  £inile^ 
was  the  type  of  modern  culture.  The  history  of  his  progress  traced  the 
next  curriculum.  Free  activity  became  the  acknowledged — no  more 
the  accursed — motor  of  youth.  The  natural  gifts  were  allowed  to  form 
the  basis  of  individual  talent  and  of  social  usefulness ;  to  each  man  the 
bent  of  his  genius  and  a  trade. 

Who  did  that  ?  Keen  Jean  Paul  Bichter  ?  devoted  Pestalozzi  f  zeal- 
ous Froebel  f  jS^o  !  Jean  Jacques  Bousseau  alone  did  it  !*  Pity  that 
such  good  men  are  loaded  with  the  honor  of  inventing  what  they  only 
peddled!  But  let  us  hasten  to  say  that  in  this  peddling  of  the  idea, 
which  makes  all  men  equal  before  the  lessons  and  impulses  of  nature, 
there  was,  and  is  yet,  enough  of  glory  for  all  the  workers.  Why  the 
idea  of  Bousseau  was  not  as  readily  applied  as  it  was  comprehended  by 
the  society  of  his  time — the  most  quick-witted  since  the  coterie  of  Peri- 
cles— is  accounted  for  by  many  circumstances.  This  society  was  shaken, 
and  about  to  disappear.  The  Germans,  who  took  up  the  idea  of  Bous- 
seau, were  practical  teachers,  who  had  even  educated  deaf-mutes  to 
speak,  but  by  the  German  method  of  imitation.  This  alone  must  have 
prevented  them  from  comprehending  Bousseau,  who  had  warmly  inter- 
ested himself  in  the  teaching  of  the  deaf-mutes  to  speak  by  the  physio- 
logical method,  just  then  favorably  reported  by  Buffon  before  the  French 
Academy  of  the  Sciences.  From  this  teaching  of  J.  B.  Pereire,  and  from 
the  experiments  Jean  Jacques  is  known  to  have  made  himself  in  educat- 
ing children,  he  conceived  more  practical  notions  than  those  of  the  offi- 
cial teachers  of  his  time,  or  even  of  their  radical  opponents,  Locke,  Con- 
dillac,  Helvetius ;  and  was  enabled,  by  his  great  power  of  concentration^ 
to  work  these  materials  into  a  structure,  whose  frame  he  partly  disclosed 

*  Commenous  aud  Moutague  expressed  it,  Rousseaa  worked  it  through. 
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and  partly  Ud,  as  does  the  architect  when  exposing  to  view  a  new  mon- 
ument. 

9.  Methods. — ^The  Kindergartners  began  their  revolution  by  snbstitut- 
ing  objects  for  books  in  teaching,  according  to  the^express  doctrine 
of  BoQSseau;  but  that  is  no  evidence  that  they  auderstood  his  philoso- 
phy. For  instance,  their  great  and  avowed  plan  in  giving  object-les- 
sons was  to  extend  the  knowledge  of  the  child,  not  to  give  more  precis- 
ion and  reach  to  his  perceptions.  Objects  are  distinguished  by  their 
properties,  among  which  the  form  is  conspicuous.  The-  form  results 
from  an  ensemble  of  limiting  lines,  which,  so  to  speak,  mold  the  identity 
of  objects;  that  is  the  reason  why  object-lessons  have,  for  a  base, 
line-lessons.  Line-lessons  are  given  by  Kindergartners  with  blocks  and 
sticks,  the  combinations  of  which  produce  diverse  forms  or  figures; 
but  these  lessons  are  not  concurrently  given  in  their  most  ideal  realiza- 
tion, which  would  be  by  drawing  and  manual  movements.  Therefore, 
the  concourse  of  manual  movement  vrith  drawing  and  combination  of 
bodies  necessary  to  perfect  ideals  remains  ignored.  The  line-lessons, 
thus  limited,  may  be  given  in  the  natural  order  from  the  simple  to  the 
complex,  but  they  certainly  are  neither  complete,  nor  systematic,  nor 
productive  of  serial  ideas. 

To  ascertain  if,  in  the  direct  teaching  of  objects,  the  Kindergartners 
have  been  guided  by  broader  views  than  that  of  lines,  let  us  con- 
sider, for  instance,  their  primary  block  or  figure.  Had  they  chosen  it 
with  their  senses,  as  it  must  speak  to  the  senses  of  the  child,  instead  of 
with  their  mind,  they  would  certainly  never  have  selected  the  cube,  a 
form  in  which  similarity  is  everywhere,  difference  nowhere,  a  barren 
type,  incapable,  by  itself,  of  instigating  the  child  to  comparison  and 
action.  Had  they,  on  the  contrary,  from  infantile  reminiscences,  or  from 
more  philosophical  indications,  of  which  we  have  no  room  to  write, 
selected  a  block  of  brick-form,  or  a  parallelogram,  the  child  would  have 
soon  discovered  and  made  use  of  the  similarity  of  the  straight  lines,  and 
of  the  difference  of  the  three  dimensions.  By  training  one  pupil  with 
the  cube,  and  another  with  the  parallelogram,  one  can  see  the  differ- 
ence. 

a.  Put  a  cube  on  your  desk,  and  let  the  pupil  put  one  on  his;  you 
change  the  position  of  yours,  he  accordingly  of  his.  If  you  renew  these 
moves  till  both  of  you  are  tired,  they  will  not  make  any  perceptible 
change  in  the  aspect  of  the  object.  The  movement  has  been  barren  of 
any  modification  perceptible  to  the  senses  and  appreciable  to  the  mind. 
There  has  been  no  lesson,  unless  you  have,  by  words  speaking  to  the 
mind,  succeeded  in  making  the  child  comprehend  the  idea  of  a  cube 
derived  ^m  its  intrinsic  properties :  a  body  with  six  equal  sides  and 
eight  equal  angles. 

b.  Hold  a  parallelogram,  (a  pine  brick  2x4x8  inches,  if  you  please,) 
and  give  a  like  one  to  the  pupil.  Put  it  np  before  you,  presenting  to 
view  its  4  X  8  inches  face ;  he  does  the  same.    We  leave  it  up,  only  turn- 

2ed 
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ing  to  the  front  its  2x8  inchen  face^  and  we  oontinue  till  we  have 
exhausted  all  .the  rectangular  positions  of  our  rectangle ;  every  position 
having  given  the  child  a  perception  of  each  side^  and  their  reunion  in 
his  mind  having «nscitated  a  complete  idea  of  the  object,  and  of  its  pos- 
sible uses  in  relation  to  its  form.  What  a  spring  of  effective  movements, 
of  perceptions,  and  of  ideas  in  this  exercise,  where  analogy  and  differ- 
ence, incessantly  noted  by  the  touch  and  the  view,  challenge  the  mind 
tx)  comparison  and  judgment! 

The  Kindei'gdrtner  indiscriminately  begins  the  teaching  of  forms, 
either  with  a  cube  alone,  or  with  a  cube  and  a  ball,  or  with  several 
cubes,  without  appearing  to  suspect  the  radical  differences  between 
exercises  of  comparison  of  the  different  parts  of  an  object,  and  of 
two  objects,  and  the  exercises  of  combination  of  single  objects  to  form 
a  compound  one.  But  the  comparison  of  two  objects  which  are  without 
analogy  (like  the  cube  and  the  ball)  is  not  only  incongruous  for  the 
child,  it  is  also  deceptive  for  the  teacher;  the  child  may  distinguish 
them  mainly  as  playthings,  while  his  teacher  may  believe  he  has  impart- 
ed the  notions  of  straight  lines  and  flat  surfaces,  and  of  curve  lines 
and  curve  surfaces,  to  his  pupil.  Having  begun  wrong,  if  it  is  found 
necessary  to  use  two  forms  to  give  birth,  by  their  comparison,  to  the 
idea  of  configuration,  then,  on  one  side,  let  the  cube  be  compared  with 
the  parallelogram,  and,  on  the  other,  the  sphere  with  the  ovum.  In 
either  of  these  comparisons,  there  would  be  found  the  elements  of  a 
homogeneous  judgment,  (viz,  analogy  and  difference;}  but  it  would  not 
be  a  primary  one,  nor  an  unmixed  one,  as  seen  by  the  following  exam- 
ple :  If  it  was  found  necessary  to  use  several  cubes,  in  order  to  produce, 
by  their  juxtaposition,  the  idea  of  the  cubic  form,  the  teacher  would 
soon  discover  that  another  idea  had  crept  in  among  the  blocks — ^the  idea 
of  construction,  or  of  the  combination  of  parts  to  form  a  whole — an 
idea  which  is  far  from  elementary.  This  immingling  of  the  compound 
types  of  lines  and  forms  in  the  teaching  of  the  elementary  ones  shows 
an  imperfect  understanding  of  the  subject.  So  does  the  lack  of  rational 
progression  in  the  teaching  of  compound  lines  and  figures,  and  more  so 
the  noted  isolation  of  these  exercises — form-studying,  and  block-build- 
ing— from  their  congeners  and  factors,  drawing  and  hand-exercises. 
Every  line  of  the  outward  world  represents  a  design  worked  out  at  the 
point  of  contact  of  pressure  with  resistance:  that  is  nature's  way  of 
modeling  its  gracious  or  awful  scenery.  By  a  similar  process,  every 
line  of  our  own  creation  is  the  consolidated  track  of  the  passage  of  our 
hand;  so  that  every  line  left  behind  leaves  on  matter,  and  expresses 
not  only  an  ideal  meaning,  but  the  very  feelings  which  agitated  it  from 
the  recesses  of  our  ideal  or  sympathetic  regions.  Whence  we  conclude 
that,  concurrently  to  teaching  the  notions  of  forms  and  lines,  we  must 
train  the  hand  to  execute  them — not  only  as  expressions  of  oor  ideas, 
but  also  of  our  feelings.  Otherwise,  we  would  give  an  undue  predom- 
inance to  objective  over  subjective  education ;  and  that  is  what  has 
happened,  according  to  my  estimation,  in  the  Kindergarten. 


KINDEBGABTEN   TBAINING.  19 

10.  Tbaining. — Here  the  hand  has  been  ased  more  and  better  than 
in  primary  schools  or  colleges  ^  but  it  has  been  no  more  physiologically 
tnuned  to  do  the  bidding  of  the  will  than  the  mind  has  to  understand 
the  progression  of  lines  and  forms. 

The  objects  made  by  the  children,  exhibited  in  Vienna,  or  seen  in  the 
Oivrten^  speak  well  for  the  zeal  of  the  teachers  and  the  industry  of  the 
pupils ;  but  they  are  products  of  the  use  of  the  hand,  no  tests  of 
its  training.  Some  will  say  that  use  trains.  That  is  true  as  far  as  it 
goes ;  and  since  this  has  become  a  part  of  the  problem  of  education,  it 
is  necessary  to  answer  the  question,  '^  How  far  does  it  go  f  "  Ko  farther 
than  the  automatism  necessary  to  repeat  a  task  on  a  given  plan ;  and 
it  leaves  the  worker  just  where,  in  history,  the  lower  classes  in  India,  in 
Egypt,  and  in  Europe  stopped. 

To  complete  our  observations  on  the  unsystematic  but  practical  use 
of  the  hand  by  children,  let  us  incidentally  say — though  the  idea  de- 
serves a  greater  development — that  we  have  at  once  distinguished  two 
classes  of  object-making  in  the  Kindergarten :  one,  more  play-like,  whose 
history  is  interesting;  the  other,  more  scholastic,  whose  importance  in 
the  method  invites  discussion. 

Object-making  for  pleasure  has  probably  from  time  immemorial 
occupied  a  large  place  in  the  family ;  but  the  ^^  £mile  "  made  it  almost 
fashionable.  Under  the  influence  of  that  book,  mothers,  and  particularly 
fathers,  if  my  infant  recollections  are  correct,  brought  to  this  form. of 
unconscious  teaching  an  eagerness  equaled  only  by  that  of  their  little 
ones.  We,  petiU  Bourguignons^  would  try  to  imitate  papa's  hand,  when 
its  moving  silhouette  on  the  wall  was  intended  to  be  a  representation 
of  the  wolf,  the  hare,  or  the  carpenter  at  his  bench.  We  would^  after 
him,  build,  with  dominoes,  trembling  towers,  and,  with  cards,  tents  f^r 
our  soldiers.  From  paper  we  manufactured,  by  simply  folding,  chicks, 
{coootesy)  houses,  Noah's  arks,  and  fleets  of  less  noted  historical.craft : 
and  with  scissors  we  made  purses,  scales,  hangings,  frills,  and  crowns. 
We  soon  learned  to  cut  apricot  and  cherry  stones  into  hearts,. baskets, 
chaplet-beads ;  to  form  the  acorn  and  the  horse-chestnut  into  grotesque 
shapes,  and  to  make  cups  and  vases  out  of  melon-seeds.  The  same 
Kindergartener  of  nature  would  show  us  in  the  spring  .how  to  give  a 
voice  to  the  willow,  by  separating  its  bark  from  the  wood,  cutting  vocal 
cords,  and  reuniting  the  parts  as  a  flute;  or  in  summer  to  pick  up  tall 
green  rye-stalks,  and,  under  a  hawthorn  by  the  way-side,  to  splits  them, 
according  to  their  thicknesses,  to  produce  the  varied  concert  which  would 
frighten  the  birds  on  our  way  home.  At  home,  again,  we  would  be  shown 
the  use  of  tools  in  our  childish  undertakings,  whichy  mischievous  as  most 
of  them  would  be,  unhoopiug  casks  to  give  them  more  strength,  &c. ; 
tearing  the  covers  off  our  school-books  to  bind  them  in  a  brighter  style, 
could  not  fail  to  develop  handicraft.  But  now  more  of  these  reminis- 
cences crowd  on  the  mind  than  we  have  robm  for,  and  we  must  check 
their  flow,  and  thank  Froebel  for  having  harbored  in  his  Kindergwrten 
some  of  our  best  vanishing  means  of  home  education. 
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We  now  come  to  systematic  object-making  proi>er.  With  blocks, 
sticks,  straws,  and  the  other  things,  on  quadrated  tables,  slates,  or 
papers,  the  children  superpose  objects,  inlay  ribbons,  trace  lines,  paint 
figures,  and  various  other  things.  These  pretty  combinations  they  exe- 
cute, not,  as  superficial  lookers-on  imagine,  by  an  intellectual  process, 
but  within  the  strict  limits  of  prepared  plans,  by  the  repeating  capacity 
of  their  motor  apparatus,  and  according  to  the  dualistic  operation  of 
their  senses,  particularly  of  the  vision.  On  these  prepared  plans,  anti- 
podal arrangements  are  incited  by  dualistic  sensations,  and  are  performed 
by  the  property  inherent  to  muscle  of  repeating  its  own  vibrations,  a 
property  which,  in  the  animal  fiber,  constitutes  automatism.  It  is  this 
vibratile  property — first  recognized  by  Baglivy :  Be  Fihra  Motrica,  cap. 
ii — which  renders  epilepsy  less  curable  in  proportion  to  the  number  of 
past  attacks.  It  is  it,  too,  which,  substituted  for  the  operations  of  the 
mind  by  accoutumance  in  labor,  renders  them  quicker,  and  more  regular 
at  the  same  time,  but  insusceptible  of  perfection  in  the  long  run.  The 
effects  of  both,  the  dualistic  structure  and  the  vibratile  property,  are 
well  illustrated  in  the  care :  a,  of  the  infant,  who,  having  experienced 
on  one  side  of  his  body  a  sensation  agreeable  or  otherwise,  is  left  in  sus- 
pense, awaiting  the  same  sensation  on  the  other  side;  b,  and  of  grown 
people,  who,  after  rubbing  one  side  of  their  body  or  face,  or  one  limb, 
experience  on  the  opposite  side  an  itching,  which  also  imperiously  calls 
for  a  similar  rubbing.  For  the  same  reasons,  the  kitten  makes  its  toilet 
very  systematically  on  eadi  side  with  both  paws;  and,  more  to  our 
point,  its  mother — who  keeps  her  Kindergarten  at  night — when  giving 
it  one  of  her  object-lessons  with  a  mouse,  or,  in  default  of  a  mouse,  with 
a  paper  ball,  not  only  teaches  it  to  see  in  the  dark,  and  to  smell  what  it 
-cannot  see — admirable  sensorial  gymnastics — but  also  to  catch  the  game, 
'let  go,  and  seize  again,  alternately  and  automatically,  with  its  right  and 
left  claws.  But  from  this  object  lesson,  there  are  lessons  for  others  than 
kittens.  That  is  an  object-lesson,  no  doubt,  its  object  being  to  impart 
a  knowledge  of  the  mouse,  of  its  habits,  of  its  modes  of  escape  and 
defense ;  but  it  is  also  a  subjective  lesson,  in  which  the  object  becomes 
subordinate  to  the  subject,  by  bringing  forward  the  training  of  the 
senses  and  of  the  muscular  contractility,  necessary  to  make  a  living;  a 
result  not  always  attained  by  human  education.  But  the  amount  oi' 
training  which  suifices  to  enable  pussy  to  take  its  degrees  in  the  in- 
stinctive school  does  not  suffice  to  graduate  a  child  in  respect  to  intel- 
ect  and  moral  volition.  He  is  arrived  at  the  point  of  turning  to  higher 
aims.  At  this  point,  the  Kindergdrtners  fail  to  establish  the  link  of 
continuity  between  the  automatic  and  willed  action,  the  perception  and 
the  idea,  the  instinct  and  the  morality.  And  why  I  Becanse  they  have 
employed  all  the  while,  knowingly  or  not,  the  instruments  of  the  school 
of  the  naturalist  with  the  principles  of  the  supernaturalist.  Their  educa- 
tional process  consisted  in  assigning  to  all  objects,  acts,  or  ideas,  the 
remotest  of  the  final  causes,  instead  of  the  nearest  proximate  or  proba- 
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ble  one ;  or  of  leaving  a  blank  where  experience  had  not  yet  given  a 
Datural  answer. 

This  Gultare  by  the  savage-like  process  of  thinking  and  acting,  even 
in  the  would-be  realistic  school,  discourages  teachers  and  students,  cur- 
tails curiosity  by  rendering  its  stirrings  aimless,  lowers  the  learned  into 
quietism,  the  ignorant  into  brutism,  and  the  child  to  automatism.  It  is 
a  fact  that  all  matters  viewed  in  that  light  become  dead  objects;  that 
men  looking  in  that  direction  see  only  fate  ahead;  and  that  the  nations 
who,  under  our  very  eyes,  descend  in  the  scale  of  manhood,  do  it  just  as 
fast  as  they  place  supernaturalism  above  naturalism  in  education.  In 
this,  the  school  reflects  the  condition  of  science  when  tainted  with  the 
hypothesis  of  spirit  and  matter. 

This  hypothesis,  yet  supported  by  the  theory  of  the  two  lives  of 
Bichat,  upholds  the  idea  of  an  eucephalon  supreme  over  the  other  nerv- 
ous organs,  and  receiving  its  inspirations  from  powers  above,  in  antag- 
onism to  the  dictates  of  Him  who  rules  the  parts  below.  (As  a  decoy, 
the  investigations  tending  to  locate  a  vital  knot  in  the  skull  were 
encouraged.) 

The  other  idea  is  that  of  a  sympathetic,  double  ch^iin,  acting  on,  and 
actuated  by,  the  cerebro-spinal  axis  and  its  net-work,  the  heart  and  its 
vessels,  the  stomach  and  its  dependencies,  besides  its  own  many  plex- 
uses and  ganglia;  an  idea  which  represents  the  nervous  system  as  a 
unit,  a  self-acting  voltaic  pile,  good  to  work  as  long  as  the  liquids  of  the 
tissues  remain  oxidizable  in  physiological  proportions,  without  preter- 
natural interference. 

Who  can  fathom  the  difference  which  those  principles  open  between 
two  schools  f  One  set  of  children  imposed  on  b^^  supernatural  or  mirac- 
ulous solutions  of  their  inquiries,  the  other  helped  to  refer  phenomena 
to  the  nearest  natural  law  already  found  or  to  be  investigated ;  one  set 
fated  to  blind  submission,  the  other  free  to  inquire,  and  to  acquire  all 
possible  knowledge.  And  though  it  could  not  be  said  that  the  Salle 
cTAsyle  and  the  Kindergarten  are  exact  realizations  of  these  typical 
doctrines — since  I  have  taken  some  pains  to  show  how  they  respectively 
somewhat  deviate  from  them — they  are  average  specimens  of  the  possi- 
bility of  the  adaptation  of  these  doctrines  to  the  present  infant-schools, 
and  of  the  efforts  of  partisans  to  put  their  stamp  on  blank  brains  and 
sympathetic  ganglia. 

But  as  these  principles  are  incompatible,  and  cannot  coalesce,  there 
is  on  foot  a  plan  of  fusing  the  Salle  WAsyle  in  the  Kindergarten^  in 
view  of  infusing  in  the  most  popular  school  the  progressive  elements  of 
the  select  one.  The  naturalist  teachers  are  few,  and  persecuted  in 
several  countries;  the  supernaturalists  are  organized  in  corporations, 
and  supported  by  the  powers  to  whom  they  bargained  to  deliver  youth 
shorn  of  its  free  will ;  therefore,  the  true  teacher's  task  has  against  it  all 
the  external  elements^  but  for  it  the  inward  elements  of  justice  and  pro- 
gress. 
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We  watched  this  movement  as  closely  as  possible,  and  foand,  natn- 
rally  enough,  the  schools  of  these  hunted  reformers  spreading  nnder 
difficulties.  However,  we  have  seen  them,  in  Brussels  and  Paris, 
working  well.  From  the  AByle^  or  Kindergarten  period,  to  appren- 
ticeship, the  ^^  tfnion  Scholaire  ^  carries  along  both  sexes  so  satisfactorily 
that  its  girls  and  boys  have  positions  secured  two  years  in  advance. 
But  in  Lyons,  where  we  wished  also  to  see  them,  those  schools  had  just 
been  closed,  a  part  of  a  succession  of  indignities  perpetrated  by  the 
prefect  to  raise  the  anger  of  the  Lyonnais  to  cannonade  them,  and, 
through  smoke  and  blood,  to  bring  Henry  Y  on  the  the  wings  of  Notre 
Dame  de  Fourvi^re.  The  good  sense  of  the  people  defeated  this  plan, 
but  the  Uman  Scholaire  was,  and  still  remains,  suppressed — for  which 
Notre  Dame  de  Fourvi^re  is  yet  heard  laughing  ouright.  P^uvre 
France!  So  that  I  cannot  say  that  there  is  in  Paris,  Vienna,  or  any- 
where else,  a  true  "  Physiological  Infant- School,** 
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• 

Origin  and  basis;  Opportunities  for  its  establishment;  Physiological  consid- 
erations ;  Should  the  bnoephalon  be  first  trained  f  Central  nervous  sys- 
tem; Stmpathbtio  functions;  Training  of  contractility;  Automatism; 
Rhythm  ;  Imitation  ;  Symmetry  ;  Asymmetry  ;  Effects  on  bian  and  animals  ; 
Equal  education  of  both  sides  ;  Recapitulation. 

11.  The  Physiological  Infant-School  will  result  from  the  union  of 
the  kind  training  of  the  SaUe  cPAayle  and  the  joyous  exercises  of  the 
Kindergarten^  with  the  application  of  physiology  to  education.  None 
will  question  the  opportuneness  of  this  intellectual  movement ;  but  one 
may  hesitate  to  predict  where  it  will  succeed  best.  Germany  had  the 
start,  but  failed  to  comprehend  the  entirety  of  the  idea,  either  in  general 
education,  when  Pestalozzi  and  Froebel  mangled  the  *'  £)mile,"  or  in 
special  education,  when  Heinrich  discovered  half  of  Pereire's  "  Sensory 
Education"  of  the  deaf-mute.  France,  early  favored  with  the  ideas  of 
Montaigne,  Bayle,  Rousseau,  Pereire,  Itard,  and  others,  has  of  late 
shown  itself  ill-adapted  for  their  culture  and  propagation,  and  just  now 
her  ruling  classes  fly  into  a  fury  at  the  simple  enunciation  of  a  new 
idea;  conservative  Gorybantes,  they  would  strangle  Hercules  in  his 
cradle  were  he  born  among  them.  England  has  the  brains  and  the 
means  to  educate  all  her  men  and  women;  but,  just  now,  she  applies 
both  to  over-educate  gentlemen,  from  a  mistaken  comprehension  of 
Darwin's  theories.  Holland  andSwitzerland,oasesof  thought  in  Europe, 
would  accept  the  idea  of  physiological  education  for  infants;  but  they 
need  it  less  than  other  provinces,  since  their  women  are  the  most  com- 
petent and  willing  to  educate  their  children  at  home. 

But  why  look  abroad  for  opportunities  which  are  ripe  in  our  midst  t 
The  nation  which,  in  its  infancy,  organized  primary  and  grammar 
schools  for  two  millions  of  children  is  able  to  create  the  infant-school, 
not  by  copying  European  institutions,  but  by  forming  its  own  oiit  of  the 
conception  of  the  popular  wants.  This  new  impulse  will  come  as  came 
the  former:  ideas  percolate  through  minds,  like  water  through  the  soft 
rind  of  earth  to  form  mighty  currents ;  let  us  only  tell  the  truth,  it  will 
soon  be  realized ;  fifty  thousand  lady  teachers,  who  listen  for  the  ap- 
proaching idea,  stand  ready  to  apply  it  if  true. 

12.  PHTSioLoaiOAL  OONSIDE RATIONS.— Of  the  three  factors  of  the 
In£Emt-8chool,  we  have  sketched  the  Salle  ^Asyle  and  the  Kindergarten. 
We  mast  now  sum  up  the  contributions  of  physiology  to  the  natural 
method  of  education.  The  physiological  method  trains  the  organs  to 
educate  their  functions,  and,  conversely,  exercises  the  functions  to 
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develop  their  organs.  But  whatever  may  be  the  gross  proximate  organs 
of  our  functions,  these  organs  are  subordinate  to  the  nervous  system ; 
all  actions  being  initiated  or  reflected  by,  or  conveyed  to,  one  of  the 
nervous  centers  by  nerve-cords.  Electric  currents  likewise  oocar  in 
animal  muscles  and  in  vegetable  tissues ;  but  the  stimulation  of  animal 
tissues  takes  place  in  the  hundredth  part  of  a  second,  and  that  of  the 
vegetable  tissue  in  about  a  third  part  of  a  second.  After  several  strong 
stimulations,  the  fiber  of  a  frog  loses  its  contractility,  but  recovers  it  after 
a  rest;  so,  after  each  stimulation,  a  leaf  is,  as  it  were,  exhausted,  and 
requires  a  rest  of  ten  to  thirty  seconds  to  recover  its  contractile  capacity. 
Thus  the  process  of  vital  contractility  is  the  same  in  the  vegetable  as  in 
the  animal  tissue,  only  thirty  times  slower  to  recover  itself  after  ex- 
haustion. But  what  amount  of  scholastic  stimulation  can  a  child  bear  t 
And,  when  he  is  exhausted,  how  much  of  rest  is  needed  to  restore  his 
nervous  contractility  1  Who  cares  ?  In  other  words,  the  qiodes  of  ex- 
penditure and  of  restoration  of  contractiie  synergy,  which  is  the  first 
function  of  all  living  organism,  are  not,  but  should  be,  studied  in  the 
child,  as  they  have  been  in  the  frog,  or  in  the  Duecia,  by  Dr.  J.  B.  San- 
derson ;  so  that  this  calculation  could  be  made  from  the  beginning  the 
economical  basis  of  education. 

The  economical  basis  of  education  rests  upon  the  facts  that  every 
being  has  his  normal  heat;  that  man  has  his — 98^.6  Fahrenheit,  or  37^ 
centigrade — 0  of  the  Physiological  Thermometer;  that  any  deviation  from 
this  norme  represents  an  abnormal  oxidation  ;  and  that,  by  the  vibration 
of  the  nervous  apparatus  during  afferent,  reflex,  or  deferent  circuits,  sur- 
plus heat  isevolved.  This  surplus  heatevolved  at  school  above  the  norme 
(980.6  F.=37o  O.=0  of  the  Physiological  Thermometer)  represents  the 
economical  expense  of  life  in  labor,  as  the  surplus  heat  evolved  during 
fever  is  the  mathematical  expression  of  its  waste  in  disease.  But  how  a 
scholastic  expense  of  heat  of  .4  0.  above  the  normey  from  morning  till 
night,  may  suddenly  or  gradually  increase  to  one,  two,  or  more  degrees, 
and  become,  not  only  pathological,  hut  (ieadly,  is  the  first  problem  which 
raises  itself,  like  a  specter,  before  a  teacher  who  has  thus  lost  some  of 
his  best  pupils — unless  he  purposely  educates  them  for  the  next  world. 

A  well-manufactured  but  sophistic  book  recently  created  a  sensation 
by  attributing  to  overwork  at  school  the  ruin  of  girls'  health.  If  the 
author  had  looked  his  subject  ('<  Sex  in  Education")  full  in  the  face, 
instead  of  in  the  tormented  profile  of  enervated  young  ladies,  he  could 
have  seen  that  the  collegiate  curriculum  is  as  murderous  for  boys  as  for 
girls  when  applied  by  learned  ignoramuses.  For  instance,  in  a  single 
family,  history  records  two  of  these  victims  for  1872-73.  The  young 
Due  de  Guise,  and  Don  Fernando  de  Montpensier,  his  cousin,  who  both 
died  from  scholar's  meningitis,  which  could  have  been  suspected,  watched, 
and  arrested  upon  the  timely  indications  of  physiological  thermometry; 
an  art  advocated  by  Littr6,  therefore  neglected  by  the  governor  of  these 
princes,  the  archbishop  of  Orleans.    But  there  are  thousands  of  over- 
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worked  brains — ^irrespective  of  sexes — which,  not  being  of  royal  palp, 
leave  no  names — ^heads  on  wings  floating  in  the  tears  of  their  mothers. 
Therefore,  before  commencing  their  coarse,  teachers  most  establish  the 
individaal  narme  of  temperature,  pulse,  and  respiration  of  each  pnpil, 
unless  the  latter  comes  from  home  with  these  normes  already  established 
— normes  far  more  important  than  the  proofs  of  vaccination.  And  they 
ought  to  refer  to  this  standard  of  health,  if  not  daily,  at  least  whenever 
the  child  seems  overworked. 

13.  Training. — ^And  now  for  the  work  of  the  school.  What  training 
will  best  please,  suit,  and  benefit  the  infant  f  That  which  corresponds 
to  the  organization  and  to  the  natural  evolution  of  the  functions  in 
childhood. 

This  order  does  not  tally  with  the  trilogy  of  mind,  soul,  and  matter ; 
nor  with  the  dissection  of  the  mind  in  mental  faculties ;  nor  with  the 
monarchical  pretensions  of  the  conjugal  couple  of  cerebral  hemispheres 
over  the  whole  nervous  system ;  but  it  harmonizes  with  the  observa- 
tions of  Vic  lyAzyr,  Gabanis,  Durand  de  Gros,  Brown-S6quard,  Vulpian, 
and  Shiff,  who  have  gradually  disclosed  the  capacity  of  small  ganglia 
and  even  of  the  peripheric  termini  of  nerves  to  become  the  starting  or 
the  central  points  of  auenrotic  action,  in  which  the  encephalon  may  act 
a  secondary  or  no  part. 

Ages  before  the  brain  effloresced  in  convolutions  in  mankind,  living 
things  had  appetences,  emotions,  sympathies,  or  repulsions,  and  biologi- 
cal duties,  not  unlike  those  which  to-day  challenge  our  admiration  in 
fishes  and  insects.  In  our  species,  foetuses  have  been  born  living  with- 
out brain  or  spinal  cord,  like  the  lower  animals,  destitute  of  these 
organs.  But  normally,  when  the  rudimentary  encephalon  is  not  yet  in 
contact  with  the  world  through  the  senses,  the  sympathetic  current 
makes  the  foetus  participant  to  the  effective  and  affective  modalities  of 
the  mother,  through  the  umbilical  cord.  Through  this  conductor  of 
impressions,  circulation,  nutrition,  nenrility,  are  altered  or  strengthened ; 
infirmities  and  deformities,  superior  or  strtoge  endowments,  are  acquired ; 
moral  individuality  is  even  formed  4n  utero  as  in  a  mold;  all  this 
while  the  head  sometimes  receives,  but  never  gives,  the  impulse.  When 
the  child  is  yet  attached  to  the  mother  by  the  mammae,  everything 
coming  to  his  senses,  and  mostly  to  his  tact  by  contact  with  her,  is 
intuitively  known  and  resented,  without  the  slightest  interference  of 
the  mind,  through  sympathies. 

At  the  time  he  enters  the  infant-school,  if  the  child  has  not  been 
brutified  by  an  intellectual  education,  and  his  anatomical  plan  tortured 
by  forcing  his  impressions  toward  the  brain,  one  can  see  in  him,  as  in  a 
mirror,  the  anatomical  bent  of  his  impulses  or  of  his  impressions.  The 
sympathetic  appears  as  a  tramway  of  both  sensitiveness  and  conduction, 
leading  to  and  from  all  the  viscera,  and  also  as  a  generator  of  nerve- 
force  ready  for  distribution,  to  the  head  by  the  cephalic  filaments,  to 
the  heart  by  the  penetration  in  it  of  small  ganglia,  to  the  stomach  by 
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the  solar  plexus,  to  the  intestines  by  the  mesenteric,  asserting  oyer  all 
its  initial  or  inhibitory,  always  moderating  and  central,  influence.  Wfa^i 
this  view  shall  have  received  the  attention  of  true  teachers,  they  will 
alter  their  curriculum  in  this  wise — ^will  cease  to  exclusively  cultivate 
the  upper  portion  of  the  nervous  system,  and  will  bestow  a  proportion- 
ate attention  to  the  wants  of  the  more  central  ganglia,  and  train  the 
functions  of  the  whole  system  in  view  of  their  co-relations  and  concord- 
ance. Then  will  cease  to  rule,  rage,  and  ruin  the  inner  dualism  which, 
instead  of  being  created  by  Satan,  created  him.  Then  teachers  will  be 
able  to  return  service  for  service  to  physiologists,  by  demonstrating 
that  the  cause  of  the  increase  of  insanity,  of  almost  all  the  insanities,  is 
the  discordance,  nay,  the  antagonism,  raised  by  education,  customs, 
and  creeds  between  the  cephalic  and  the  central  parts  of  the  nervous 
circuit ;  that  the  functions  disorganized,  at  first  are  curable  at  once, 
but  the  organ  subsequently  altered  by  aoeoutumance  or  shock  is  ren- 
dered incurable.  This  we  predict,  and  support  on  the  evidence  that, 
in  true  savage-life,  where  the  whole  nervous  system  is  evenly  let  alone 
to  the  drifts  of  instincts,  insanity  is  unknown ;  but  where  the  strain  on 
the  mind  is  excessive,  and  the  sympathetic  wants  ignored  or  subdued, 
insanity  is  rife.  So  it  is  with  the  Polytechnic  School  of  Paris,  which 
produces  possibly  the  best  scholars,  certainly  more  insanity  than  uiy 
other  French  school. 

Unfortunately,  it  is  yet  popular,  and  may  remain  so  for  some  time,  to 
extol,  and,  alas!  to  excite  what  is  called  the  intelligence  of  infants. 
But  if  an  infant  was  allowed  to  grow  by  his  physiological  and  only  safe 
growth,  it  would  be  seen  that  cerebral  activity  does  not  play  the  con- 
spicuous part  we  are  inclined  to  think  it  does  in  his  determinations ; 
that  what  we  mistake  for  his  judgments  are  his  sympathies;  that  we 
cannot  without  peril  rashly  fill  his  brain  with  impressions  which  may, 
or  may  not,  in  after  years,  become  the  elements  of  mental  operations; 
that,  unless  these  impressions  are  directed  toward  the  sympathetic 
organs,  they  have  no  action  on  the  eventful  feats  of  childhood,  and 
almost  none  on  those  of  later  life ;  this  for  many  reasons,  of  which  two 
will  sufSce* 

a.  At  this  age,  external  impressions  may  be  reflected  on  the  cerebral 
convolutions,  and  on  the  sympathetic  central  ganglia,  as  images  of  ob- 
jects are  reflected  on  surfaces  sensitive  t6  light.  But  there  is  this  dif- 
ference: when  the  impressions  on  the  gray  matter  of  the  cerebral  con- 
volutions have  become  mixed  or  defaced,  they  leave  no  traoe ;  but  when 
the  impressions  have  vanished  fi*om  the  sympathetic  ganglia,  they  yet 
leave  behind  such  indelible  determinations  as  will  overrule  the  Intel- 
lectual  teaching.  Supematuralists  penetrate  this  way  to  take  their 
mortgage  on  the  coming  man;  if  they  can  pervert  this  sense,  upright 
educators  ought  to  be  able  to  train  it  in  the  right  direction. 

Ik  Another  difference  is  in  the  process  of  entrance  of  the  percep- 
tions toward  the  oerebrum  or  the  sympathetic.    If  the  object  to  be  per- 
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ceived  by  an  in&nt  ia  directed  toward  his  reflective  centers,  his  effort  at 
thinking  is  almost  always  too  great  for  the  object,  and,  grayhonnd-like, 
he  overleaps  what  yon  wanted  him  to  grasp ;  or,  if  he  comprehends  and 
appprehends  it  right,  it  is  by  a  concentration  of  synergy,  for  which  an 
abnormal  amonnt  of  blood  is  accnmnlated  in  the  encephalon ;  the  con- 
gestion is  announced  by  the  color  and  swelling  of  the  blood-vessels,  and 
the  effort  by  a  rise  of  the  snrface-thermometer  at  the  temples.  If,  on 
the  contrary,  the  otrjects  presented  to  his  perception  have  been  directed 
toward  the  affective  nerve-center,  their  impressions  are  more  snre  and 
do  not  predispose,  like  the  former,  to  infantile  hemiplegia  or  meningi- 
tis ;  be  feels  them  like  a  sensation  about  the  diaphragm,  dnring  which 
the  respiration  may  be  somewhat  momentarily  suspended  by  the  emo- 
tion, then  resumed  deeper,  with  a  quicker  beat  of  the  heart  and  a  blood- 
current  of  an  inexpressible  happiness.  Who  has  not  kept,  at  least,  a 
vague  remembrance  of  this  state  of  our  infant  bosom  when  it  was  per- 
mitted to  saturate  itself;  without  admixture  of  forcing  reasons  and  rea- 
soning, with  the  emotions  produced  by  new  contacts,  new  movements, . 
new  colors,  new  sounds,  new  voices,  new  associations,  new  sceneries, 
new  people  ;  for  instance,  the  features  of  a  new  baby  in  the  family,  all 
things  which,  touching  us  to  the  quick,  touched  us  forever.  But  how 
few'children  are  allowed  the  inenarrable  delicacies  of  this  education  by 
the  sympathies  I  Some  given  up  to  pedantic  mentors ;  some  crushed 
by  home  tyranny ;  some  nursed  with  depressing  mythologies ;  some  an* 
aesthetized  of  noble  feelings  by  debasing  wants ;  most  of  them  rebuked 
for  their  silly  eagerness  to  know  things  which  they  can  find  out  for 
themselves  as  soon  as  they  have  mastered  the  twenty-six  symbols, 
which  are  supposed  to  contain  all  knowledge,  and  therefore  they  are 
hurried  to  the  book.  And  how  few  remain,  stray  babies,  on  the  laps  of 
placid  mothers,  allowed  to  feel  their  own  surroundings,  and  to  come 
out  from  this  emotional  baptism,  poets,  painters,  savants^  interpreters 
in  their  own  language  of  mother-nature !  Agassiz  began  one  of  his 
most  renowned  courses  by  begging  each  of  his  pupils  to  come  to  the 
opening  lesson  with  a  grasshopper  in  his  hand.  Why  oould  we  not  be- 
gin lower  with  infants  by  encouraging  them  to  come  to  school  with  the 
things  in  their  hands  which  please  them  best  t 

e.  What  we  have  said  of  the  collective  movements  of  the  infants  in  the 
Salle  WAsyle;  of  the  power  of  automatism  on  the  production  and  repe- 
tition of  movements;  of  the  aptitude  to  imitate,  which  carries  one  child 
after  another  into  the  vortex  of  the  movements  of  the  school ;  of  the 
organic  dualism  of  our  senses,  by  which  are  supplied  the  elements,  and 
acquired  the  habits,  of  comparison ;  of  the  differential  impressions  made 
by  the  sensations,  according  as  they  are  directed  toward  the  sympa- 
thetic or  toward  the  encephalon ;  of  the  local  congestions,  and  of  the 
evolution  of  heat  as  a  result  of  oxidation  dnring  scholastic  labor :  these 
elements,  though  unavoidably  scattered  here,  can  easily  be  nnited  in  the 
miad  of  the  reader  to  form  what  they  really  are-*the  broad  physiolog- 
ical basis  of  infantile  education. 
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Commencing  by  the  exercise  of  muscular  contractility,  we  must 
make  good  use  of  the  sympathetic  adhesion  of  the  infant  to  his  mother. 
The  transference  of  this  propensity  toward  his  mates  we  have  wit- 
nessed in  the  Salle  WAsyle.  Add  to  this  his  automatic  aptitudes  to 
repeat  a  movement  once  made,  to  support  these  repetitions  on  rhythms, 
and  to  be  impelled  by  imitation,  and  you  have  a  perfect  living  realiza- 
tion of  what  seems  impossible  in  the  abstract — an  individual  without 
individnality,  only  with  latent  sympathies,  that  is  the  infant^  and  these 
are  the  means  of  training  his  &rst  steps  out  of  impotent  dependence. 
To  develop  his  individuality,  and  to  gradually  sever  him  from  outward 
supports  and  dependence,  you  have  first  to  use  these  supports  and  con- 
nections, so  as  to  be  able  to  drop  them  gradually,  and  to  leave  the  child 
self-supporting  enough  to  select  his  own  independent  associations. 
Such  appears  to  be  the  stadium  of  muscular  contractility  through  which 
he  must  pass,  from  automatism  and  imitation,  to  rational  and  willed 
activity. 

d.  The  opening  exercises  of  the  infant-school  would  correspond  to  these 
first  physiological  indications.  In  them,  the  children  at  first  adhere  to 
each  other,  move  in  cadence,  automatically,  then  in  imitation,  all  to- 
gether, with  little  attention,  and  an  almost  indifferent  pleasure,  in  which 
the  brain  has  no  part ;  a  kind  of  quiet  and  sympathetic  lullaby,  not 
unlike  that  which  induces  hypnotism,  leads  their  movements,  which 
gradually  attain  to  natural,  healthy,  precise,  and  independent  attitudes. 
Their  progression  toward  the  complete  mastery  of  their  contractility 
would  run  thus : 

The  establishment,  in  well-defined  series,  of  these  grades,  from  auto- 
matic to  reasoned  and  willed  exercises;  from  general  to  special  move- 
ments; from  personal  acts  (acts  relating  to  the  child)  to  objective  acts, 
(relating  to  objects,)  &c. 

The  grouping  of  children,  according  to  some  anomaly  in  jpZtM  and 
minus  of  their  contractile  functions,  or  to  imperfections  in  their  organs 
of  contractility,  to  correct  which  it  is  generally  sufficient  to  institute 
special  trainings.  (It  is  thus  that  the  anomaly — ^rather,  a  disease, 
chorea,  which  always  affects  one  side  more  than  the  other — ^is  almost 
invariably  prevented,  or  recedes  before  an  appropriate  muscular  train- 
ing-) 

The  gradual  bringing  of  all  the  available  forces  of  contractility  under 

the  control  of  the  will;  at  first  in  individuals,  later  in  groups,  and  by 
exercises  more  and  more  complicated. 

The  gradual  concentration  of  automatic,  imitative,  and  willed  exer- 
cises of  contractility  in  the  hand,  in  order  to  render  it  capable  of  exe- 
cuting with  the  utmost  rapidity  and  precision  the  orders  from  the 
encephalon. 

The  elementary  training  of  both  sides  of  the  body,  and  of  both  hands 
in  particular,  in  order  to  ascertain  how  far  the  two  sides  can  be  trusted 
with  advantage  and  without  danger,  to  work  either  alternately,  substi- 
tutively,  complementarily,  or  concurrenUy. 
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(We  have  pointed  out  the  importance  of  this  last  problem  at  birth,  and, 
farther  on,  will  have  to  refer  to  it  in  connection  with  professional  educa- 
tion ;  but  here,  at  the  start,  it  is  particularly  desirable  that  teachers 
should  know  that  the  anatomists  and  physiologif>ts  have  brought  the 
question  io  the  door  of  the  school,  therein  to  receive  its  most  practical 
solution.) 

A  little  attention  to  this  problem  discovers  in  it  two  factors,  primary 
organism  and  education.  The  effect  of  the  latter  is  continued  by  dccou- 
tunmnce^  whose  life-long  and  hereditary  operation  modifies  the  former. 

14.  Symmetry  in  TRAmma. — About  organism :  As  circulation  sup- 
plies the  material  for  action,  we  must  first  consider  the  differences  in 
the  canalization  of  the  arterial  blood  at  its  issue  from  the  cross  of  the 
aorta  in  man  and  in  animals,  in  order  to  find  the  exact  position  we 
occupy  in  regard  to  our  modes  of  activity.  In  this  respect,  I  have 
stated  that  infants  generally  lie  on  their  right  sides.  This  reclination, 
which  is  a  primordial  sequence  of  anatomical  structure,  soon  becomes, 
in  its  turn,  a  cause  of  exaggeration  of  the  structural  inequality.  In 
mammalia,  the  blood,  gushing  from  the  heart  through  the  cross  of  the 
aorta,  finds  its  way  up  by  different  systems  of  emergences.  When  the 
emergence  of  the  cephalic  arteries  from  the  cross  of  the  aorta  is  unique, 
and  its  upward  canalization  perfectly  symmetrical  in  its  right  and  left 
bifurcations,  as  in  thd  horse,  the  movements  are  swift  and  harmonious, 
the  temper  may  easily  become  bewildered,  but  the  animal  will  tight  well 
only  for  love  and  in  self-defense.  The  same  unique  emergence,  but  with 
less  concording  bifurcations,  produces  the  equally  swift  but  less  sym- 
metrical movements  of  the  camel  and  its  tribe. 

When  the  emergences  from  the  aorta  are  two,  lateral,  equidistant  from 
the  apex  of  the  cross,  and  when  they  send  out  symmetrical  branches 
toward  the  fore  limbs,  the  animal  makes  harmonious  movements  and  is 
ambidexter,  as  the  porpoise,  the  mole. 

When  the  emergences  are  again  two,  the  left  brachial  unique  and 
small,  the  right  trifurcated  for  the  brachial  and  for  the  two  cephalic 
arteries,  there  are  bouncing  movements  and  war-instincts,  as  in  the  lion, 
the  bear,  the  dog.  A  similar  irregularity,  with  the  cephalic  arteries 
emerging  nearer  to  the  aorta,  belongs  to  the  wild  boar. 

When  the  emergences  are  three,  a  central  and  a  left  one  small,  and 
the  right  one  very  large  and  quadrifurcated,  there  is  a  mixture  of  celerity 
aud  ferocity,  as  in  the  cat  and  some  dogs;  or  an  awkwardness  in  celerity, 
as  in  the  giraffe  and  kangaroo. 

When  the  emergences  are  three,  one  right  and  one  left  for  the  brachial 
arteries,  and  a  main  cephalic  regularly  bifurcated,  as  in  the  elephant, 
the  movements  are  harmonious,  and  the  organ  of  prehension  and  dex- 
terity is  central  and  unique ;  the  proboscis  is  the  hand.  The  same  vas- 
cular apparatus,  to  which  is  added  another  horizontal  bifurcation  of  the 
cephalic  trunk,  belongs  to  the  more  unruly  rhinoceros. 
In  man,  as  in  the  castor  and  chimpanzee,  the  emergences  from  the 
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aorta  are  also  three ;  bat  in  reality  the  right  one,  the  largest,  soon  bifiir- 
cates  to  form  the  sabolavian  and  the  oarotid  of  this  side,  and  to  re^ 
establish  a  sort  of  symmetry  between  the  systems  of  arterialization  of 
both  sides.  Thns,  in  man,  the  canalization  of  the  arterial  blood  toward 
the  head  appears  as  a  composite  of  the  various  systems  of  circulation  of 
the  mammalia  f  not  so  symmetric  as  in  the  horse  and  elephant;  not  so 
asymmetric  as  in  the  wild  boar  or  kangaroo,  bat  yet  irregalar  enoagh 
in  the  hematose  of  bis  two  sides  to  make  him  one-sided  (generally  rights 
handed)  in  his  movements,  and  sometimes  more  ferocions  than  is  con- 
sistent with  his  pretensious  to  Christianity  and  philanthropy.  It  wonld 
result  from  this  anatomical  survey  that  the  more  asymmetric  is  the 
hematose,  the  more  irregular  will  be  the  movements  and  the  more  bloody 
the  iustincts. 

What  will  physiologists  tell  us  in  their  turn  I  They  present  a  more 
hopeful  view  of  the  case  by  demonstrating  the  action  of  education  and 
of  ciccoutumanee,  not  only  on  the  hematose,  but  through  the  modified 
hematose,  on  the  very  form  of  the  vessels  through  which  it  rans,  and 
vice  versa.  The  economists  have  proclaimed  the  half  of  a  great  truth 
when  they  said,  ''  The  supply  creates  the  demand."  Physiologists  may 
claim  to  have  discovered  the  other  half  of  this  aphorism  when  we  said, 
^^  The  demand  creates  the  supply."  Thus  completed,  this  whole  truth 
will  rule  the  reciprocal  husbanding  and  economy  of  circulation  and 
activity.  Now,  a  greater  supply  of  blood  to  the  left  hemisphere  Incites 
this  hemisphere  to  more  brain- work,  and  the  right  side  of  the  body  to 
more  muscular  work;  but  let  the  training  of  the  left  side  of  the  body 
call  for  more  blood,  and  bhe  right  hemisphere  will  soon  receive  more 
blood  and  be  better  able  to  assist  or  supplement  the  left  in  brain-work. 
This  is  no  hypothesis,  but  fact,  since,  in  naturally  left-handed  persons, 
the  arteries  of  the  right  side  of  the  head,  and  those  of  the  left  side  of 
the  body,  have  been  found  to  contain  more  blood  than  their  opposite ; 
and  in  proof  that  not  only  the  quantity  of  the  hematose  is  affected,  but 
also  the  form  of  the  vessels,  by  certain  modes  of  activity,  there  are 
thousauds  of  pathological  specimens  showing  deformations  of  vessels 
produced  in  a  very  few  years  by  the  repetition  of  a  movement,  or  by 
the  constancy  of  a  vicious  attitude. 

15.  Application  to  education.— From  these  facts,  the  following 
conclusions  are  forced  upon  us : 

1st.  The  evidence  that  no  system  in  our  organism  is  so  amenable  as 
the  circulatory  system  to  primary  diversity  of  structare  and  to  secondary 
modifications,  anomalies,  even  to  anatomical  monstrosities,  traceable  to 
protracted  exertions  or  attitudes. 

2d.  The  inference  that  no  other  system  of  our  organism  is  more  mod- 
ifiable by  an  early  and  well-planned  training,  and  that,  if  man  can  be 
rendered  more  serviceable  as  a  worker,  more  harmonious  in  his  move- 
ments, more  delicate  and  thorough  in  his  perceptions,  and  moxe  kind 
and  amiable  in  his  family  and  social  relations,  it  will,  to  a  great  extent, 
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be  through  that  part  of  physiological  edocatiou  which  tends  to  equalize, 
on  both  sides  our  hematose,  the  oxidation  of  the  tissues  aud  the  evolu- 
tion of  heat  by  ustion^  from  the  Latin  nrere^  to  burn,  complemented  in 
oombuation.    (See  the  Mannals  of  Clinical  Thermometry*) 

Therefore  we  cannot  begin  too  early  that  equal  education  of  both 
sides  of  the  body,  which,  to  make  an  impression,  must  also  become  an 
aecoutuma/noe. 

The  tendency  (already  noted)  of  the  new-bom  to  lie  on  the  light  side 
must  be  prudently  corrected  ]  he  has  likewise  to  be  carried  in  tarns  on 
the  right  and  left  arm ;  and  when  he  makes  his  first  steps,  he  must  be 
held  by  both  hands  alternately.  Then  come  the  dualist  exercises  of 
the  senses,  which  may  begin  by  the  tact,  since  children  dearly  love  to 
feel  themselves  touched  and  tickled  on  both  sides.  The  exercises  of 
alternately  hearing  and  listening  with  each  ear  come  at  the  same 
times ;  so  those  of  changing  the  position  of  the  child  in  relation  to  light, 
now  to  the  left,  then  to  the  right,  also  horizontally  to,  or  higher  or 
lower  than  its  angle  of  incidence ;  both  hands  particularly  must  be 
impartially  educated  to  take  hold  and  let  go,  to  move  at  will  or  at 
command  each  articulation,  exercises  which  differ  from  those  to  be 
farther  described  only  by  their  special  reference  to  ambidexterity. 
By  these  means  may  be  restored  to  our  race  an  inexpensive  power, 
more  permanent  than  steam,  and  equally  applicable  to  mental  and 
physical  labor;  a  power  which,  in  many  cases,  can  doable  the 
products,  and  which  in  all  cases  can  save  or  economize  the  ordinary  one, 
sided  powers.  By  this  restitution  to  our  children  of  this  natural  ca- 
pacity, many  diseases  and  infirmities  will  become  unknown  or  rare.  For 
instance,  the  right  hand  would  never  become  afflicted  with  the  telegraph- 
er's, seamstress's,  or  writer's  palsy  if  the  left  hand  could  hold  the  needle  or 
the  pen  when  the  right  hand  is  tired.  Another  consequence  of  the  res- 
toration of  activity  to  the  left  side  of  the  body  would  be  an  increased 
activity  in  the  circulation  and  functions  of  the  right  hemisphere.  This 
would  induce  equal  or  substitutive  mental  operations  from  both  hemi- 
spheres, by  which  more  continuous  learning  and  thinking  could  be 
accomplished  ]  and  the  fatal  consequences  of  excessive  strain  on  the 
brain,  hemorrhagy,  embolism,  and  ramollissement  would  remain  senile 
accidents  instead  of  becoming  the  ironic  rewards  of  young  heroic 
efforts.  And,  moreover,  by  this  even  education  of  the  two  side-organs, 
and  by  the  more  equal  hematoseof  the  two  side-circulations  which  would 
follow,  the  human  temper  and  passions  would  be  harmonized  and  sub- 
daed  to  a  point  which  the  mind  cannot  reach  to-day,  but  whose  social 
consequences  cannot  be  overestimated. 

This  is  the  part  of  the  work  to  which  anatomists  and  physiologists 
invite  the  teachers.  Not  to  repeat  here  my  own  appeal,  it  seems  but 
yesterday  that  the  lamented  Agassiz  urged  his  pupils  of  Penikeese 
Island  to  become  ambidextrous  if  they  wanted  to  become  good  natural- 
ists; and  that  my  illustrious  friend  Brown-S^qnard  proclaimed  at  his 
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Lowell  coarse  of  lectares  the  equal  training  of  both  sides  in  oar  chil. 
dren  as  an  argent  necessity.  (SSince  this  was  written,  he  delivered  ano- 
ther lecture  expressly  on  this  subject  at  the  Smithsonian  Institation. 
No  stadent  of  human  natare  can  afford  to  ignore  this  beautifal  eoneepn 
of  his :  Have  we  ttco  brains?) 

This  training,  contrary  to  habits,  tradition,  and  heredity,  mast  begin 
almost  with  life  itself;  if  not  in  the  cradle,  in  the  infant-school  at  the 
latest.  But  to  undertake  it,  it  is  necessary  to  understand  the  place  it 
occupies  in  the  general  plan  of  physiological  education ;  there  is  a  place 
for  it  in  the  ^ries  we  have  just  surveyed,  and  prior  to  that,  as  we  will 
presently  show. 

The  education  of  the  muscular  system  is  founded  upon  the  nerve  prop- 
erty to  contract  muscles;  of  contractions  to  repeat  themselves;  of  rep- 
etitions to  be  amenable  to  rhythms;  of  rh^^thms  to  incite  imitation;  of 
imitation  to  provoke  like  movements  in  other  people,  or  in  the  other 
side  of  the  same  body:  a  whole  series  of  functions,  contractility, 
automatism,  imitation,  dualistic  symmetry,  which  have  to  be  developed 
to  the  rank  of  working  capacities. 

Let  us  add  to  this  the  elements  of  the  education  of  the  senses ;  the 
training  of  the  faculty  of  speech;  that  of  the  art  of  receiving,  storing, 
and  expressing  impressions,  which  is  the  natural  gift  of  infants ;  and 
we  will  not  need  books  to  fill  up  the  emptiness  of  our  teaching  till  the 
child  is  seven  years  old. 


CHAPTER  V. 


OF  THE  SENSES. 

Skat  op  sensation  ;  Training  of  special  senses  ;  Nature  of  impressions  ;  Teach- 
ing WITH  PLAY-THINGS ;  OBJECT-LESSONS  J  TRAINING  THROUGH  PHYSIOLOGICAL  CUL- 
TIVATION. 

16.  Op  sensation. — The  traiuing  of  the  special  senses  rests,  ex  cequo 
Trith  that  of  cootractility,  at  the  threshold  of  the  infaat-school. 

It  should  be  said  that  a  large  place  was  given  to  it  in  the  section  of 
education  at  Vienna;  bat  it  would  give  support  to  the  dangerous  opinion 
that  ^^  to  educate  through  the  senses"  is  the  same  thing  as  ''  to  educate 
the  senses  themselves."  For  though  it  cannot  be  denied  that  by  the 
former  process  the  senses  are  indirectly  more  or  less  improved,  it  is  true, 
nevertheless,  that  they  will  hardly  ever  receive  from  it  the  accomplished 
powers  of  perception,  and  of  transference  of  images  to  the  sensorium, 
which  would  accrue  from  a  gradual  and  truly  physiological  training. 
If  we  needed  a  proof  that  the  education  of  the  senses  has  never  been 
done — except  by  J.  R.  Pereire,  for  the  special  sense  of  hearing  in  the 
deaf-mutes;  by  Itard,  for  the  savage  boy  found  in  the  forests  of  the 
A  veyron ;  and  by  some  more  recent  teachers  of  idiots — unless  empirically 
through  object-les3ons  and  automatic  exercises,  we  would  find  this, 
proof  in  the  Welt-AtissteUungy  where  there  were  so  many  means  by  which 
the  sense  of  sight  could  be  improved,  and  not  a  single  one  to  be  applied 
to  the  training  of  the  sense  of  touch.  This  reservation  being  made,  we 
acknowledge  the  quantity,  variety,  and  value  of  the  objects  gathered  to 
please  and  instruct  children,  and  to  employ  their  activity  by  some  hand- 
work or  play.  These  objects  could  not  be  arranged,  for  the  reason* 
assigned  above,  in  any  order  corresponding  to  each  sense,  nor  to  the 
ideal  they  satisfy  in  the  child,  as  wonder,  cariosity,  imagination,  and 
causality;  but  they  were  separated  as  school-appliances  and  play- 
things, (joujoMx;)  and  also  by  nationalities,  the  latter  category  offering 
occasion  for  curious  remarks.  Before  indulging  in  some  of  them,  let  us 
signalize  a  fact  which  dominates  all  others  in  the  use  of  objects  for 
educational  purposes. 

When  sensations  penetrate  throagh  the  peripheric  nerves,  they  are- 
directed  sometimes  by  a  self-impulse,  and  oftener  by  %n  external  one,  as  a 
teacher,  toward  the  sympathetic,  or  toward  the  brain ;  and  though  these 
directions  cannot  be  said  to  be  absoUitely  exclusive  one  from  the  other, 
they  may  be  rendered  so  prevalent  that  it  is  physiologically  true  that  in 
one  case  they  are  felt,  and  in  the  other  an^aly zed.  At  this  point  of  recipi- 
ence of  impressions,  it  is  of  the  utmost  importance,  in  order  not  to  commit 
an  irreparable  mistake,  to  understand  well  the  nature  of  the  impressions 
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to  be  made,  and  the  psychophysiological  aptitude  of  a  child  to  receive 
them.  In  regard  to  the  nature  of  the  impressions,  some  phenomena  are 
better  appreciated  by  our  sensitiveness  and  others  by  our  judgment.  A 
child,  misled  in  this,  will  hardly  ever  be  able  to  retrace  his  steps  in  the  right 
path,  particularly  if  he  has  been  directed  to  reason  what  he  ought  to 

feel.  In  regard  to  the  aptitudes  of  the  child,  his  capacity  for  receiving 
sympathetic  impressions  is  anterior  to  that  for  forming  rational  judg- 
ments ;  and  if  he  is  provoked  to  reason  his  impressions  before  he  has 
been  allowed  to  be  sympathetically  moved  by  them,  his  emotional  ap- 
parel will  be  retrenched  from  the  circulation  of  impressions ;  and  what 
may  appear  later  as  his  own  feelings  will  be  others',  implanted  in  his 
head,  as  he  himself  would  plant  cut  flowers  in  sand  and  call  the  collec- 
tion his  garden. 

17.  Object-lessons. — If  these  remarks  help  us  to  comprehend  how 
playthings  act  in  education,  let  us  now  speak  of  joujoux. 

At  first  sight,  such  a  vast  array  of  playthings  as  was  spread  on  the 
Prater  left  the  impression  of  silly  sameness.  A  second  look  discovered 
in  them  particular  characters,  as  of  national  idiosyncrasies ;  and  a  closer 
examination  showed  that  these  puerilities  had  sense  enough  in  them, 
not  only  to  disclose  the  movements  of  the  mind,  but  to  predict  what  is 
to  follow. 

The  Chinese  and  Japanese  to^'B  are  innumerable,  as  was  to  have  been 
expected.  They  have  in  common  a  mingling  with  real  life,  and  appear, 
at  least  to  the  writer — a  barbarian — profoundly  mortised  into  the  system 
of  education  of  both  peoples;  so  much  so,  that  it  seems  impossible — for 
the  same  barbarian — to  establish  a  line  of  demarkation  between  their 
playthings  and  their  object-lessons,  and  particularly  between  the  images 
made  to  cultivate  humor,  to  excite  interest,  to  spread  ideas  and  criti- 
cisms, to  educate  directly  by  the  illustrations,  or  indirectly  through  the 
accompanying  text ;  the  whole  forming  a  solid  bulk  of  toys,  preying  on 
the  mind,  when  pleasingthe  senses.  In  other  respects,  their  toysare  more 
unlike  than  we  were  prepared  to  find  them.  Taken  in  a  block,  how 
mu.ch  brighter  are  the  Japanese  toys  I  Believed  in  gold  and  the  gaudy 
colors  of  the  Breughels,  their  dolls,  single,  oftener  grouped,  are  abso- 
lutely' saucy,  rollicking  as  on  a  spree  of  good  humor  and  haughtiness; 
but  how  much  more  sober  in  colors,  meek  in  demeanor,  and  comprehen- 
sive in  mien  are  the  Chinese,  who  look  so  wise,  and  are  willing  to  tell 
you  all  that  their  personal  experience  of  sublunary  troubles  has  taught 
them !  We  have  not  seen,  in  the  Chinese  toys,  these  incitations  to  an 
awakening  of  curiosity  for  natural  phenomena  which  characterize  the 
Japanese.  In  this  latter,  the  application  of  the  natural  and  mechanical 
forces  to  produce  a  striking  effect  upon  the  imagination  of  children  can- 
not fail  to  determine  the  taste  of  the  next  generation  toward  physical 
sciences.  Meanwhile,  the  Chinese'  favorite  joujoux  remain  theatrical 
scenes,  where  the  family  is  treated  d  la  MolUre.  If  toys  mean  anything, 
these  tell  us  that  Peking  is  the  Paris,  and  Yokohama  will  soon  be  the 
London,  of  the  East. 
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For  fear  that  we  may  not  find  a  more  appropriate  place,  we  will  here 
confess  a  predilection  for  the  material  art  of  these  eastern  people  in  man- 
ufacturing playthings.  First,  their  play-books  are  of  a  paper  whose 
tint  does  not  offend  the  eye  of  children,  and  whose  toughness  resists  ill- 
usage;  in  book-form,  but  without  stiffness;  or  in  scroll-form,  like  the 
Jewish,  they  can  be  roughly  handled  among  ruder  playthings.  N'ext, 
we  profess  a  true  enthusiasm  for  the  beauty,  adherence,  and  softness  of 
the  colors  and  varnish  employed  in  their  book-toys,  object-toys,  animal- 
toys,  human-toys,  godly-toys;  and  appreciate  the  more  the  fastness  of 
their  paint,  when  remembering  to  have  in  our  infancy  seen  a  brother 
sister,  and  self  tattooed  with  the  colors  of  dolly;  or  older,  to  have  at- 
tended to  children  sick  or  dying  from  the  ingestion  of  the  poisonous 
pigments  of  toys. 

Persia,  too,  sent  beautiful  joujoux,  from  which  can  be  inferred  a 
national  taste  for  music,  since  most  of  their  dolls  are  blowing  in  some 
instraments.  They  stand  in  groups,  like  our  itinerant  German  perform- 
ers, but,  unlike  these  latter,  gorgeously  dressed. 

Turkey,  Egypt,  Arabia,  have  sent  no  dolls.  Do  they  make  none, 
under  the  impression,  correct  in  a  low  state  of  culture,  that  dolls  for 
children  become  idols  for  men  ?  But  Finlanders  and  Laplanders,  who 
are  not  troubled  with  such  religious  prejudices,  give  rosy  cheeks  and 
bodies  as  fat  as  seals  to  the  dolls  which  teach  their  children  how  happy 
and  healthy  one  may  be  in  a  paradise  of  ice. 

So,  from  childhood,  every  people  has  its  sympathies  expressed  or 
suppressed,  and  deeper  in  its  flesh  and  blood  than  scholastic  ideas. 

To  make  short  a  long  story — for  what  a  pretty  and  philosophical 
book  could  be  written  on  toys  alone — ^let  us  see  those  brought  to  the 
Danube  from  both  sides  of  the  Rhine. 

The  French  toy  represents  the  versatility  of  the  nation,  touching 
every  topic,  grave  or  grotesque,  intentional  agent  of  sympathetic  educa- 
tion. Paris  was  once  the  arsenal  of  infantile  arms  and  armors ;  now 
from  Berlin  come  the  long  trains  of  artillery,  regiments  of  lead,  horse 
and  foot,  on  moving  tramways ;  but  from  the  Hartz  and  the  Alps  still 
issue  these  wooden  herds,  more  characteristic  of  the  feelings  of  their 
makers  than  of  the  instincts  of  the  animals  they  are  intended  for. 
France,  no  less  true  to  her  old  love,  has  made  dolls  for  the  western 
world  since  Henry  IV  brought  them  from  Florence  with  their  persecuted 
and  famished  makers.  But  will  she  keep  even  that  superiority  with 
rulers  who  say  they  have  not  yet  killed  workmen  enough — must  make 
another  saignie^  &;c.  ?  Her  doll- makers  were  the  initiators  of  fashion 
for  the  world.  If  they  are  killed  or  scattered,  where  will  the  genius  of 
taste  in  handicraft  settle  f 

This  art  of  the  artisan,  ars  vulgaris^  possibly,  not  certainly  inferior  to, 
but  more  extensive  than,  the  heauxarts^  is  taught  from  the  cradle,  with 
toys  at  first,  and  by  graduations  commensurate  to  the  genius  of  child- 
hood.   The  children  who  have  no  toys  seize  realities  very  late,  and  never 
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form  ideals.  The  nations  rendered  famous  by  their  artists,,  artisanS' 
and  idealists  have  supplied  their  infants  with  many  toys;  and  as  there 
is  more  philosophy  and  poetry  in  a  single  doll  than  in  thousands  of  not 
despised  books,  let  us  see  how  this  despiseil  thing,  a  doll,  a  toy,  a 
jovjou^  acts  so  important  a  part  in  human  destinies. 

Toys  are  intermediate  means  of  experience  between  the  great  reali 
ties  of  life  and  the  littleness  of  the  child.    Things  in  general  are  so  dis- 
proportionate to  his  stature,  so  far  from  his  organs  of  prehension,  .so 
much  above  his  horizontal   line  of  vision,  so  much  ampler  than  bis 
immediate  surroundings,  that  there  is,  between  him  and  all  these,  a  gap 
to  be  filled  only  by  a  microcosm  of  playthings,  which  give  him  his  tirsr 
object-lessons.    In  proof  of  which  let  him  see  a  lady  richly  dressed,  lie 
hardly  notices  her  5  let  him  see  a  doll  in  similar  attire,  he  will  be  rav- 
ished with  ecstasy.    As  if  to  show  that  it  was  the  disproportion  of  ihe 
sizes  which  unfitted  him  to  notice  the  lady,  the  larger  he  grows  the  biggtr 
he  wants  his  toys,  till,  when  he  reaches  to  life-sizes,  good-by  to  the 
trumpery,  and  onward  with  realities.    But  before  he  reached  this  point, 
toys  did  him  good  service.     We  mean  if  they  were  offered  with  due 
regard  to  his  development ;  if  they  were  not  at  the  outset  prematurely 
used  to  educate  the  senses;  and  if  the  natural  play  of  the  child's  eino- 
tioual  impressions  had  not  been  interfered  with  by  pedagogic  reasiju- 
ings.     If  these,  and  other  like  blunders  of  eagerness,  blended  with  stu- 
pidity, have  been  avoided  by  the  toy-givers,  the  infant  will  have  re- 
ceived from  his  toys  these  affective  emotions  of  pleasure  or  pain,  oi' 
harmony  or  discohlance,  of  love  or  anti{)athy,  which  will  characterize, 
as  a  baptism,  his  awakening  moral  self. 
And  to  obtain  this  incalculable  boon,  what  is  needed?    Let  him  alone 
'  with  his  to^s,  and   watch,  and  guess,  if  you  can,  by  what  inroads  and 
outroads  the  communion  between  the  doll  and  the  child  is  accomplished. 
The  fullness  of  heart  and  thankfulness  for  a  bright  present  make  room 
for  the  calmer  sense  of  ownership  which  a  child  identities  with  manual 
possession.     He  does  not  understand  the  idea  of  property,  hxxlfeeU  it 
in  his  grasp;  he  never  experienced  this  feeling  about  his  garments, 
but  the  universe  of  children  would  like  his  toys,  they  cannot  have 
them,  he  grows  serious.    Once  his  possession  assured,  the  child  endows 
it  with  all  the  qualities  of  an  ideal,  and  devotes  himself  to  it  as  to  a 
reality.    True  to  this  sympathetic  conception — though  his  mind  knows 
it  to  be  false — he,  who  never  before  looked  into  the  future,  opens  this 
blank  book  of.  human  imagination,  and  writes  on  it  all  sorts  of  coutiu- 
geucies,  of  which  the  toy  is  the  magic  spring  and  center;  if  adog,  rhey 
go  huutiug  together;  a  cottage,  it  is  filled  with  playmates;  a  cart,  it  is 
made  to  run  ;  a  horse,  to  ride  on ;  a  hen,  to  lay  eggs ;  paper  flowers, 
to   blossom;  wax  fruit,  to  ripen;  dolly  won't  learn,  is  punished,  gets 
sick,  dies,  has  imx)ressive  funerals,  &c.    Softened  by  the  diversity  auil 
sincerity  of  these  emotions,  the  child  relaxes  his  grasp,  and  couseuts, 
for  love,  to  let  a  brother  play  with  his  things;  the  door  of  generosity  is 
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ajar,  an  opportune  example  of  your  own  liberality,  without  ostentation, 
will  throw  it  wide  open.  Thus,  this  world  of  toy«  siiscitates  in  the 
child  a  corresponding  world  of  emotions  and  a  cyclopedia  of  ideas. 
Take  away  the  doll,  you  erase  from  the  heart  and  head  feelings,  images, 
l)oetry,  aspirations,  experiences,  ready  for  application  to  real  life.  The 
Egyptians  would  not  suffer  the  dead  to  retire  fotever  without  their  dolls. 
But  soon,  for  our  child,  the  plaything  deteriorates,  or,  compared  to 
newer  ones,  loses  its  prestige ;  is  looked  upon  coldly,  then  skeptically. 
What  is  it  after  all  f  To  form  it,  how  do  the  pieces  hold,  together  ? 
And  how  is  he  to  know  but  by  taking  them  apart  ?  *  Away  they  go. 
The  mystery  is  solved,  but  the  poetry  of  the  toy  is  gone. 

Now  for  the  reality.  Having  learned  by  the  destruction  of  his  toy 
that  things  are  made  of  parts,  he  is  ready  to  distinguish  in  objects  their 
parts  and  properties,  and  to  take  systematic  object-lessons,  ilere  the 
teacher  must  bear  in  mind  that  cramming  with  objects  is  as  bad  as  with 
books.  Before  making  some  remarks  on  these  lessons;  this  disquisition 
on  toys  must  be  excused  upon  the  plea  that  they  speak  to  the  feelings 
when  the  mind  is  not  yet  open  to  reason ;  that  books.cannot  teach  what 
toys  inculcate  ;  that  the  nations  who  had  the  most  toys  had,  too,  more 
individuality,  idealism,  and  heroism ;  and  that  if  you  tell  what  your 
children  play  with,  we  can  tell  you  what  sort  of  women  and  men  they 
will  be.  Then  let  us  have  toys,  instead  of  books,  in  the  Physiological 
Infant-School ;  andlet  this  Kepublic  soon  make  the  toys  which  will  raise 
the  moral  and  artistic  character  of  her  children,  as  much  as  the  toys  of 
the  South  Americans  have  lowered  their  race  by  the  substantiation  of 
base  and  bloody  instincts.  This  is  not  all  we  have  to  say  about  toys, 
dolls,  images;  but  the  rest  will  come  more  appropriately  in  another 
part.  If  we  have  helped  to  restore  to  playthings  their  place  in  educa- 
tion— a  place  which  assigns  them  the  principal  part  in  the  development 
of  human  sympathies — we  can  now  put  in  the  hands  of  children  the  ob- 
jects whose  impressions  will  reach  their  minds  more  particularly. 

In  the  Infant-Scliool,  object-lessons  will  present  themselves  under 
two  aspects:  that  of  studying,  and  that  of  making  objects. 

To  study  objects  is  to  observe  their  arrangement  and  their  properties, 
as  form,  color,  odor,  movement;  to  learn  their  actual  usage;  and  to 
infer  their  possible  applications. 

To  make  an  object  is  to  select  the  parts,  or  attributes,  which  enter  in 
it;   to  put  them  in  due  rapport,  and  the  whole  in  suitable  order. 

One  of  these  lessons  complements  the  other ;  they  represent  the  Janus- 
aspect  of  our  knowledge ;  nothing  is  thoroughly  known  if  not  learned 
by  that  double  process ;  but  double  does  not  mean  confounded.  The 
Kindergartener  mixes  them  up;  the  physiological  teacher  will  keep 
tbem  distinct;  the  more  so,  when  he  needs  to  use  them  by  apposition. 
The  former  makes  confusion  because  his  aim  is  only  to  give  object  les- 
sons; but  the  latter  cannot  fall  into  the  same  confusion,  since  he  uses 
objects  only  incidentally,  to  develop,  now  one  function,  now  another; 
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primarily  aiming  at  personal  development,  secondarily  at  knowledge. 
In  the  physiological  school,  the  observation  of  objects  will  particalarly 
be  subservient  to  the  training  of  the  senses,  and  the  making  of  objects 
will  mainly  be  regulated  by  the  wants  of  the  hand  to  execute,  and  of 
the  mind  to  conceive  ideals ;  therefore  confusion  becomes  impossible. 
S\ich  is,  at  this  point,  the  programme  of  the  infant  physiological  school. 
It  embraces  the  direct  and  special  training  of  each  sense,  and  the  ref  ex 
training  of  the  mind,  and  of  the  creative  activity  through  the  senses. 
To  unfold  this  curriculum,  we  shall  be  obliged  sometimes  to  sacrifice 
the  unity  of  its  plan  to  the  multiplicity  of  the  details  to  be  brought 
into  relief.  At  other  times  we  may  not  be  able  to  forcibly  mark,  in  their 
places,  the  mental  connections  of  the  plan ;  for,  as  man  is  a  unit,  every 
part  of  him,  or  function  of  his,  which  we  consider  separately,  by  a 
modus  loquendiy  is  intimately  connected  with  all  the  others  by  the  nwdus 
Vivendi,  and  the  reader  has  to  reunite  what  the  writer  has  to  dissect. 
In  the  i3resent  juncture,  for  instance,  he  will  have  to. connect  what  has 
been  said  of  the  sympathetic — not  as  a  regulator  of  nervous  action 
between  the  viscera,  but  as  a  center  of  impressions  as  far  back  as  the 
foetal  period — with  what  he  will  have  to  say  of  the  education  of  the 
senses.  Another  necessity  of  the  subject  will  be  that,  after  explaining 
the  elements  of  the  education  of  the  senses,  and  their  bearing  on  the 
functions  of  the  mind  and  of  useful  contractility,  which  properly  beloni^ 
to  the  infant-school,  the  force  of  the  idea  may  oblige  him  to  carry  it 
into  the  primary,  and  sometimes  into  the  higher  and  professional 
schools  in  order  to  demonstrate  now,  from  the  cultivation  of  the  rootiS — 
ganglia  of  the  sensory  nerves — branch,  in  all  directions,  skill  and  crea- 
tive genius. 
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DfTRODUOTION. 

Schools  for  thb  deaf  and  mute  ;  Universal  sympathy  with  the  deaf  and 
mute  ;  ln6tlluctina  mutes ;  history  of  the  schools  and  of  methods. 

• 

''Xa  miihode  est  la  qmaUU  dominante  de  VScrivain  franfais." — ^Voltaire,  (Essai  sar 
Milton.) 

18.  Schools. — When  we  enters,  school  of  blind  children,  we  feel  their 
irretrievable  loss  of  sight,  and,  natnrally  enough,  we  at  once  try  to 
make  them  touch  what  they  caunot  see.  This  movement  is  so  direct 
and  spontaneous,  that  one  is  surprised,  upon  reflection,  that  it  did  not 
sooner  lead  to  educational  schemes,  in  which  the  touch,  concentrated  in 
the  band,  would  have  taken  the  place  of  the  regard  (look}  in  their  intel- 
lectual and  professional  training.  But  the  question  was  not  only  one 
of  physiology,  viz,  that  of  substituting  one  sense  for  another  in  the  act 
of  perceiving  the  outward  world  j  it  was  also  one  of  progressive  moral- 
ity, by  which  men  become  more  and  more  enlightened  upon  the 
point  of  their  duty  toward  the  unfortunate,  a  moral  sense  of  more 
recent  growth  than  many  imagine.  But  as  soon  as  this  moral  sense, 
began  to  be  felt,  it  extended  widely  its  sphere  of  action,  and  seems  now 
incapable  of  being  anaesthetized  by  egotism. 

Moved  by  the  same  feeling,  when  we  visit  a  school  of  deaf  and  mute 
children,  we  are  moved,  however,  by  a  very  different  course  of  sensory 
impressions.  Unwillingly  or  unwittingly,  we  speak  to  them  often  quite 
aloud ;  for  though  we  are  aware  of  the  cause  of  their  mutism,  we  cannot  at 
once  realize  its  irretrievableness.  We  perceive  the  silence  of  the  deaf- 
mute,  but  we  do  not  feel  it  fated  in  the  irrevocable  manner  as  the  surdity 
of  the  blind,  because  an  inward  warning  makes  us  teel  that  surdity  is  a 
radical  and  primordial  infirmity,  whereas  the  muteness  of  the  deaf  child 
is  a  secondary,  and  consecutive  infirmity,  which  can  be  obviated  by  open- 
ing some  other  channel  of  perception  of  the  speech  instead  of  the  lost 
hearing. 

This  secret  intuition  of  the  problem  of  the  education  of  the  speech 
in  the  child,  mute  only  in  consequence  of  deafness,  has  preceded  our 
actual  knowledge  on  the  subject,  helped  us  to  acquire  it,  and  has  often 
supported  the  failing  hopes  of  the  teachers  and  friends  of  the  mute. 
To  this  consciousness  is  due  the  long  series  of  trials — apparently  isolated 
by  the  old  rule  of  the  secret  among  savants — of  P.  Ponce,  Bonnet, 
Wallis,  Amman,  Pereire,  Heinicke^  and  now  made  public,  according  to 
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modern  ethics,  by  MM.  Hill,  Hirsch,  Saegert,  Linnartz,  Kratz,  Oyrille, 
Van  Der  Wielen,  and  Misses  Hull,  Eogers,  Trask,  and  others.  Hence 
the  problem  of  instructing  the  deaf  to  speak  has  lost  much  of  its  natural 
difficulties  by  the  progress  of  physiological  education,  and  much  of  its 
mystery  by  the  impartial  history  of  the  preceding  schools,  and  by  the 
frank  exhibition  of  the  new  methods  and  of  their  living  results. 

Is  it  right  to  say  that  we  have  come  to  a  consensus  in  that  matter  ? 
Among  the  schools  which  teach  speech,  there  are  yet  discrepancies, 
mostly  due  to  their  origin  ;  some  tending  to  be  smoothed  away  by  free 
contact  and  discussions,  others  due  to  the  inner  genius  of  the  different 
languages,  whose  disappearance,  to  make  room  for  a  fallacious  aniform- 
ity,  would  breed  evil.  But  between  these  schools  and  those  who  pre- 
tend to  express  all  ideas  by  pantomimes,  there  is  no  possible  fusion  ;  it 
is  all  struggle ;  there  will  be  a  victor  and  a  victim;  one  or  the  other 
must  disappear  by  absorption.  The  contending  parties  are  the  schools 
of  mutism,  large,  numerous,  and  supported  by  states  or  rich  corpora- 
tions; and  the  schools  of  speech,  which  have  fewer  pupils,  smaller 
endowments,  and  a  staff  whose  support  is  principally  the  intelligent 
knowledge  of  their  subject  and  the  heroism  of  their  object. 

During  almost  a  century,  the  schools  of  mutism  operated,  and  spread 
their  m^thode  des  signes  far  and  wide.  Now,  the  schools  of  the  speech 
begin  to  gain  strength  and  .ground  in  their  turn.  They  have  elucidated 
and  improved  their  methods,  and  secured  new  locations,  or  conquered 
old  ones,  as  Antwerp,  Brussels,  London,  Geneva,  Jacksonville,  Gronin- 
gen  From  this  we  can  see  that  the  magnitude  of  the  philosophical 
problem  is  equaled  by  the  extent  of  the  battle-field ;  and  can  foresee 
that  the  interests  engaged  therein  will  extend  far  beyond  geographical 
limits. 

Our  attention  is  first  drawn  to  the  respective  positions  and  physiog- 
nomies of  the  schools  of  speech.  There  are  three  of  them:  the  Hol- 
lando- German ;  the  Spanish-French,  and  the  Anglo-American,  each 
twinlike. 

The  origin  of  the  two  first  is  enrobed  in  that  secrecy  which  was  the 
dress  of  science  in  former  times,  and  which  now  renders  more  difiienlt 
the  delineations  of  their  infancy.  But  now  the  three  schools  are  equally 
vested  with  the  radiance  of  publicity,  which  permits  us  to  see  ami 
describe  their  form,  gait,  and  tendency.  Therefore  we  are  allowed  to 
represent  in  our  own  minds  these  fair  creations  of  other  minds  as  com- 
ing out  from  ofescure  grottoes,  inwardly  connected,  whose  march  is 
parallel  rather  than  divergent,  with  a  marked  tendency  to  converge 
toward  a  bright  point,  which  the  eye  can  already  determine  ahead, 
wliere  the  three  will  soon  form  a  strong  and  harmonious  group.  When 
arrived  there,  these  schools  will  have  conquered  the  future  of  the  physi- 
ological method  of  teaching  deaf  and  dumb  children  to  speak,  and, 
through  the  fullness  of  the  written  and  spoken  language,  of  educating 
them  like  other  children. 


CHAPTER   I. 


THE  HOLLANDO-GERMAN  SCHOOL.     . 

History;  Extent  and  charactkr  of  this  school;  Success  of  the  method; 

Collective  teaching;  Conclusion. 

19,  HiSTOEY. — About  the  beginning  of  the  eighteenth  century,  Dr. 
Amman  published,  in  Amsterdam,  his  two  treatises  ^^Surdus  Loquens^  and 
^^Dissertatio  de  Loquela,^^  by  which  he  let  men  know  that  he  was  capable  of 
teaching  the  deaf  and  mute  to  speak,  but  in  which  he  says  very  little 
about  his  modus  operandi.  On  this  subject.  Dr.  Hirsch,  of  Eotterdam, 
says,  in  his  "  Souvenirs,'^  p.  51 :  *'  If  we  ask  what  Amman  was  doing 
to  give  speech  to  his  pupils,  how  he  was  developing  their  minds  and 
hearts,  how  he  applied  the  speech  to  other  teachings,  we  find  these  books 
absolutely  mute.''  In  consequence  of  the  law  of  secrecy  at  his  time, 
Amman  left  neither  school  nor  disciple,  but  the  mother-idea,  which  Hein- 
icke  seized  upon  at  the  call  of  Bufibn.  But  Heinicke  himself  published 
no  method,  and  left  only  the  pupils  who  had  helped  him  in  his  school  of 
Leipsic.  Those  initiated  teachers  began  only  after  his  death  to  disseminate 
his  ideas,  from  which,  by  free  discussion  and  open  practice,  our  contem- 
poraries have  disengaged  and  embodied  the  principles  of  the  HoUando- 
German  school.  This  school  is  now  represented  by  four  veterans,  who 
are  named,  in  token  of  respect,  by  rank  of  seniority  :  Hill,  of  Weisseu- 
fels  5  Hirsch,  of  Rotterdam ;  Janke,of  Dresden  ;  and  Saegert,  of  Berlin, 
and  by  many  other  talented  men,  whose  names  will  find  their  proper 
place  here,  as  connected  with  some  improvement  of  the  theory  or  practice 
of  their  art. 

20.  Extent. — This  school  teaches  speech  to  hundreds  of  mute  chil- 
dren, from  Breslau  to  Cologne,  from  Konigsberg  to  Brussels,  and  even 
in  England  and  America.  (We  have  a  branch  of  it  in  Broadway,  New 
York.)  It  may  be  characterized  by  its  dominant  feature,  imitation. 
This  seems  to  be  the  only  decided  means  of  classifying  methods,  aud 
we  will  find  that  the  dominant  feature  of  the  Hollando-German  school 
of  teaching  speech  is  "  imitation.''  Imitation  is  not  its  only  means  5  it  is 
its  i>rincipal  means,  the  one  by  which,  therefore,  this  may  be  represented 
as  a  school  and  differentiated  from  the  others.  This  character  is  pretty 
well  defined  in  the  institution  of  Liegnitz.  This  school  looks  poor  enough, 
but  is  supplied  with  five  competent  teachers  for  eighteen  girls  and  thirty- 
two  boys.  The  director,  Mr.  Kratz,  takes  hold  of  the  new-comers,  and 
exercises  them  at  once,  teaching  mainly  by  imitaton,  without  forgetting 
to  communicate  to  their  hands  during  the  lesson  the  powerful  vibra- 
tions of  his  chest.  "  When  I  have  thus  given  them  a  feeling  of  what  the 
emission  of  the  voice  must  be,  with  a  certain  amount  of  practice,  any 
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one  of  my  teachers  is  good  enoagh  for  them,"  says  M.  Kratz.  It  is  by 
this  faith  in  his  method  and  by  his  devotion  to  his  pnpils  that  he  holds 
the  first  rank  in  his  school,  chief  in  the  labor  as  well  as  official  head ; 
no  caput  mortuum.  The  same  eager  interest  is  observable  in  M.  Lin- 
nartz,  director  of  the  school  of  Aix-la-Ohapelle,  and  in  others  also. 

I  have  said  that  imitation  is  the  main  character  of  the  Hollando-Ger- 
man  method ;  we  must  now  observe  the  changes  or  modifications  this 
method  undergoes,  without  ceasing  to  be  itself,  when  passing  in  its  ap- 
plication from  o  ne  institution  to  another ;  ft'om  Liegnitz  to  Brussels,  for 
instance. 

M.  Eratz  commences  the  teaching  of  speech  by  the  guttural  sounds; 
by  those  whose  origin  is  the  more  internal  or  deepest.  Brother  Cyrille 
commences  by  the  labials,  whose  sounds  are  of  the  most  outward  for- 
mation; progressing  from  the  dentals  and  palatals  inward  and  down- 
ward. Can  the  cause  of  this  inversion  of  processes  in  the  same  method 
be,  that  the  French  language,  taught  by  the  latter  teacher,  is  altogetlier 
more  spoken  by  the  external  organs  than  the  German  f  Facing  this 
problem,  the  writer  felt  quite  unable  to  solve  it.  How  much  we  desired 
in  particular  to  appreciate  the  modifications  the  method  undergoes, 
when  in  practice  it  passes  from  the  school  of  the  Fr^re  Cyrille  in  Brus- 
sels to  that  of  the  brother  Van  Der  Wielen  in  Antwerp  ;  both  masters 
educated  at  the  school  of  M.  Hirsch,  of  Eotterdam,  but  one  teaching 
his  pupils  to  speak  in  French,  the  other  in  Flemish.  Here  we  were  at 
the  intersecting  point  of  the  guttural  languages  of  the  north  and  of  the 
middle  buccal  ones  of  Central  Europe,  and,  by  mere  ignorance,  were  denied 
the  satisfaction  of  solving  this  fine  complicated  problem  of  philolo*;:y, 
physiology,  and  education.  All  that  we  could  seize  of  it  is,  if  we  are  not 
mistaken,  that,  1st,  The  exercises  of  speech,  as  we  heard  them  made  in 
French  and  in  Flemish — later  in  German — seemed  to  act  differently  oa 
the  chest;  2d,  The  more  the  voice  taught  to  the  mute  is  guttural,  the 
more  the  chest  expands  in  its  exercise ;  3d,  The  teachiug  begun  by,  or 
longer  persisted  in,  the  gutturals  gives  the  children  a  stronger  voice,  or 
vowels  sooner  and  better  melted  in  the  consonants,  productive  of  tlii- 
articular  movements;  4th,  The  children  who  exercise  their  chest  the 
most  look  hardier  and  stronger  than  those  who  do  it  less ;  so  in  the  $a;u/ 
ratio  are  they  more  free  of  phthisis  and  insidious  pneumonia,  whit^h  in 
the  schools  of  mutism  are  the  wolf  in  the  sheepfold. 

21.  SUOOESS  OF  THE  METHOD. — In  the  Hollaudo- German  school,  all 
the  children  learn  to  speak,  and  do  speak,  except  those  whose  organs  of 
speech  are  paralyzed,  and  those  who  are  idiots  besides,  and  who  cannot 
be  taught  by  themethod  of  signsor  by  writing  alone.  But  thec«isesof  true 
idiocy  are  no  more  numerous  among  the  deaf-mutes  than  among  ordinary 
children,  and  paralysis  of  the  organs  of  speech  is  generally  consequent 
upon  infantile  convulsions  and  has  no  necessary  connection  with  tbe 
organic  causes  of  mutism.  "It  is  demonstrated,"  said  Dr.  Matthias,  of 
Friedberg,  in  1858,  **  that  the  vices  of  the  vocal  organs  are  no  more  fre- 
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qiient  in  the  mate  than  in  the  hearing  child  ^  the  organ  of  audition  being 
entirely  independent  of  the  organs  of  speech,  which,  if  found  stiffened, 
are  rendered  so  by  inaction/'  M.  Saegert  had  already  stated,  in  1856, 
in  his  remarkable  Eeport  on  the  instruction  of  deaf  and  mute  children, 
that  "  ninety-nine  out  of  a  hundred  of  these  children  have  well-formed 
organs  of  speech ;  they  will  learn  to  speak  if  their  sight  is  good  and 
their  touch  delicate;  the  more  or  less  probability  of.  success  depends 
entirely  upon  the  capacity  of  their  teachers."  Since  these  men  of  great 
authority  have  pronounced  their  judgment,  after  long  professorships 
and  inspections  which  lasted  several  years,  the  practice  of  more  than 
forty  schools  has  confirmed  their  conclusions.  In  all  the  Hollando- 
German  schools,  instruction  is  communicated  in  the  national  language, 
written  or  spoken;  the  language  of  signs  and  the  manual  alphabet  being 
disregarded.  M.  W.  Hirsch,  the  apostle  of  the  Dutch  schools,  was 
never  tired  of  saying,  where  he  superseded  the  signs  by  the  voice,  in 
Liege,  Brussels,  «&c.,  that  "the  worst  methods  are  the  mixed  ones." 

(Jader  such  masters,  the  practice  of  teaching  speech  is  everywhere 
extremely  simple.  The  most  competent  teacher  takes  the  new  pupils, 
as  has  been  stated,  one  by  one,  two  by  two,  and  soon  more  at  a  time, 
and  placing  himself  before  a  strong  light  in  good  conditions  of  direct- 
ness, horizontal ity,  attention,  and  mutual  desire  of  doing  well,  he  shows 
them  how  he  moves,  and  how  he  can  displace  at  will  the  organs  which 
are  used  in  articulation  5  how  he  inspires  and  expires  at  will  great  vol- 
umes of  air,  which  will  soon  be  rendered  strident,  by  vibrations,  to  pro- 
duce the  vocal  sounds.  This  first  part  of  the  study  is  intrusted  to  the 
sight;  the  child  imitates  what  he  sees.  When  the  articular  movem^^nts 
are  thus  made  easy,  and  when  the  air  is  harmoniously  expired  in  useful 
quantities,  the  vibrations  of  the  sonorous  voice  have  to  be  demonstrated. 
This  demonstration  can  hardly  be  made  by  the  sight,  because  it  takes 
place  in  such  cavities  as  the  eye  cannot  reach.  It  is  then,  therefore, 
that  the  touch  of  the  child  must  have  been  trained,  and  ought  to  be 
ready  to  perceive  the  vibrations  of  the  organs  in  the  act  of  speech,  so 
that  he  can  imitate  them ;  and  imitating  the  vibrations  he  cannot  fail  to 
utter  the  identical  sounds  they  give  rise  to ;  that  is  to  say,  he  spciiks. 
Thus  are  acquired,  almost  separately,  the  three  elements :  position  of 
the  parts,  expiration  of  air,  and  muscular  vibration  ;  the  result,  neces- 
sarily, is  speech.  We  say  necessarily,  since  the  slightest  change  in  one 
of  these  three  factors  unavoidably  modifies  either  the  articulation,  the 
volume,  or  the  thrill  of  the  voice.  This  reunion,  or  harmonious  melting, 
of  these  factors  of  the  speech,  position,  expiration,  vibration,  is  the  key 
to  the  teaching  of  the  language.  At  this  important  point,  whatever  be 
the  method  in  use,  the  teacher  owes  great  attention  to  his  task ;  for  he 
will  meet  there,  as  in  the  subsoil  upon  which  he  intends  to  raise  a  mou- 
ument,  many  individual  particularities,  (idiosyncrasies,)  which  practice 
alone  finds  out  and  personal  combat  eradicates. 

22..O0LLEOTIVB  TEAOHiNa. — The  intimate  character  of  this  teaching 
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permitted  the  friends  and  professors  of  matism  to  spread  the  scareerov 
idea  that  to  teach  the  deaf  to  speak,  as  many  teachers  as  scholars  vere 
needed.  They  were  simply  calamniating  a  theory  to  do  away  with  a 
reproachful  practice.  But  after  this  initial  period,  the  theory  aud  prac- 
tice of  the  art,  though  yet  somewhat  discrepant  in  different  schools,  have 
this  in  common,  that,  after  the  elements  of  the  speech  have  been  sever- 
ally produced  aud  corrected,  the  sum,  synthesis,  or  spoken  language 
may  be  and  is  actually  taught — shall  we  say — collectively,  or,  using  a 
pleonastic  expression,  by  a  single  teacher  for  a  group  of  children.  Thi^ 
collective  teaching  is  so  well  classified  in  Holland  and  Germany  that  the 
composition  and  the  form  of  the  groups  are  almost  stereotyped  by  exj^e- 
rience.  The  group  is  a  class  of  speech,  if  you  please  to  call  it  so,  but  it 
is  more  than  that  on  account  of  its  elliptic  shape.  The  master,  stand- 
ing at  the  head  of  an  oval  table,  faces  the  light,  and  the  children,  stand- 
ing too,  surround  the  table,  all  looking  into  his  mouth.  There  may  \^ 
six,  eight,  or  many  more  in  the  group.  The  less  experienced  stand 
directly  opposite  the  master,  and,  gradually  making  room  for  new- 
comers, stand  aside  to  learn  also  to  read  the  speech  upon  its  most  exter- 
nal and  lateral  muscalar  movements. 

Besides,  this  collective  teaching  of  the  speech  soon  becomes  inter- 
woven with  those  of  writing  and  reading,  with  lessons  on  drawings  aud 
objects,  and  other  educational  matters,  in  the  order  in  which  they  are 
presented  to  ordinary  children.  In  this  manner,  speech  becomes,  cod- 
currently  with  writing,  the  ordinary  form  of  teaching;  otherwise  illus- 
trated by  examples,  drawings,  figures,  as  circumstance  brings  them 
forth.  It  has  been  said  that  this  was  the  uniform  practice;  for  indeed 
we  cannot  call  two  improvements,  to  be  found  in  the  northern  schools, 
"diversity  of  methods."  One  is  the  series  of  admirable  drawings  of  M. 
Hill,  of  Weissenfels,  in  which  every  cartoon  represents  familiar  objects, 
grouped  according  to  the  order  of  organs  moved  to  pronounce  their 
names,  and  which  help  so  much  in  the  lessons  of  speech  that  they  caii 
be  found  even  in  the  American  schools  for  idiots;  the  second  improve- 
ment is  the  preparation,  on  all  the  tables  and  the  accessible  part  of  the 
walls,  of  blackboards,  on  which  to  write  and  to  rub  out,  as  ideas  fly,  tbf 
incidental  teaching. 

23.  Conclusion. — A  few  remarks,  apparently  disconnected,  but  really 
united  into  the  main  body  of  principles,  are  yet  necessary  to  complemeut 
the  impression  made  by  the  Hollando-German  school.  I  will  exprei* 
them  as  they  come  to  my  mind,  without  pretense  to  a  systematic  arran<re- 
ment. 

The  schools  for  the  deaf  and  for  the  blind  are  sometimes  contiguous, 
and  managed  by  the  same  director.  This  plan  serves  several  purposes. 
For  instance,  under  it  the  two  classes  of  invalids  are  rendered  capable 
of  helping  each  other.  This  reciprocity  of  services  may  serve,  under 
skillful  management,  to  create  among  them  bonds  of  affection,  and  to 
create  a  moral  sense  in  children  said  to  be  made  selfish  by  isolation. 
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Moreover,  the  number  of  servants  is  diminislied  and  the  namber  of  effi- 
cient teachers  increased  in  the  same  ratio. 

In  the  same  moral  direction,  the  tendency  is  to  substitute,  as  much  as 
possible,  the  externat  for  the  internat;  to  open  many  small  day-schools 
in  lieu  of  vast  barracks,  where  the  natural  feelings  of  youth  are  trampled 
upon  by  a  mechanical  discipline  which  invites  hypocrisy;  day-schools 
which  accustom  the  children,  after  training-hours,  to  habits  of  labor^ 
to  help  their  parents,  (which  is  a  good  training  too,)  and  to  enjoy  their 
home  and  natural  society,  which  constitute  by  themselves  a  strong  and 
practical  education.  In  Bolland,  particularly,  the  children  are  very 
much  occupied  between  school-hours  at  some  simple  and  useful  work; 
later  on,  they  are  kept  only  a  few  hours  daily  in  the  institution,  and  are 
supplied  with  occupation  or  apprenticeship  outside ;  so  that,  when  their 
education  is  finished,  the  pupils  have  not  only  acquired  capacities  con- 
formable to  their  taste  and  station,  but  have  formed  previous  associa. 
tioDS  in  the  world,  which  they  enter,  not  like  strangers  and  awkward 
cripples,  but  as  old  acquaintances,  or  mates  with  whom  the  people  are 
used  to  speak  and  labor.  Almost  anywhere  in  Germany,  and  all  over 
Holland,  the  deaf  children  of  both  sexes  are  educated  together.  This 
creates  an  emulation  which  makes  the  school  attractive,  and  stimulates 
the  pupils  to  advancement,  particularly  in  speech.  There  and  thus 
begin  these  appreciations  of  each  other,  true,  because  they  are  immediate, 
direct,  and  quotidian ;  there  also  are  born  those  reciprocal  feelings,  some 
friendly,  some  more  intimate,  which,  helped  by  full  interchange  of  ideas, 
become  so  pleasing  or  useful  in  after  life,  and  lay  the  foundations  of 
future  happiness. 

On  the  western  banks  of  the  Escaut  it  is  different.  In*  Belgium,  the 
policy  whose  task  it  is  to  place  between  woman  and  man  a  priest  or  a 
devil — sometimes  both  in  one — has  everywhere  separated  the  sexes,  even 
where  sex  does  not  yet  exist,  and,  moreover,  where  nature  had  already 
sequestrated  the  individuals  by  the  double  partition  of  dumbness  and 
deafness.  The  instructors  of  the  mute  whom  we  have  seen  there,  and 
whom  we  have  named  with  due  honor,  are  the  pioneers  of  the  work,  and  as 
SQch  they  are  full  of  a  holy  enthusiasm,  and  have  developed,  with  rare 
intelligence,  qualities  almost  maternal.  Such  are  all  beginnings.  But 
after  these  devoted  men,  there  will  follow  as  usual  the  ambitious,  the 
iudififerent,  the  needy,  the  pQpr  of  mind,  the  rich  of  bestiality,  in  which 
the  dryness  of  heart  of  a  unisexual  existence  leaves  room  for  a  satyriasis 
contagions  among  children  educated  in  unnatural  conditions. 

Giving  a  last  look  at  the  prosperous  school  we  have  just  studied,,  we 
remark  that  the  same  influence  which  deprives  children  in  Belgium  of 
their  natural  companions,  deprives  them  in  Germany,  more  generally 
than  in  Holland,  of  their  natural  teachers — who  are  females,  of  course — >* 
particularly  as  teachers  of  speech.  This  practical  blunder  can  better 
be  explained  by  traditional  habits  than  by  wrong  judgment  or  ignorance ; 
since  the  Germans  know  that  the  Americans  employ  on  the  largest  scale, 
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and  with  the  most  marked  success,  the  educational  capacities  of  women. 
capacities  recognized  to  be  far  above  those  of  men,  where  technical  teach- 
ing does  not  require  energy,  nor  the  art  muscle. 

But,  next  to  the  great  school  of  Dresden,  where  one  hundred  and 
twelve  young  ladies  and  young  men  are  learning  to  speak,  and  where 
they  receive  the  most  thorough  education,  the  director  of  this  Rchool. 
M.  Jauke,  has  already  founded  for  very  young  deaf  and  mute  children, 
an  institution,  whose  name  alone  reveals  the  inspiring  idea  and  insures 
its  success — the  Filiale  ! 

The  Filiale  is  a  pretty  residence,  of  moderate  dimensions,  where  thirty- 
four  children,  of  both  sexes,  (age  three  to  nine,)  are  intrusted  to  three 
married  couples,  who  treat  them  like  their  own ;  they  live  with  them,  and 
teach  them  mainly  to  speak  during  and  about  the  most  trivial  circum- 
stances of  home-life ;  indeed,  at  any  opportune  moment.  A  cheerful  house, 
trees,  flowers,  living  birds  and  fishes,  playthings,  and  maternal  cares- 
such  is  the  Filiale.  Other  leaders  of  the  same  school  present  a  similar 
example.  At  the  instigation  of  M.  Hirsch,  several  Dutch  teachers  of 
the  mute  have  crossed  the  Channel,  and  one  of  them,  M.  W.  Van  Praagh, 
has  oi>ened  in  Loudon  a  school  where  these  children  will  be  treated  as 
at  home — a  Familiale,  as  M.  Janke  could  say.  There  si>eech  will  be 
taught  after  the  Hollaudo-German  method,  next  to  the  new  Bnglish 
School.  Upon  a  free  ground,  where  philosophical  questions  will  bt 
treated  in  daylight  and  not  solved  in  the  greeu  cartons  of  a  commiit, 
there  will  be  comparison,  discussion,  and  progress. 


CHAPTER   II 


THE  SPANISH-FRENCH  SCHOOL. 
History;  Pereire's  method;  Opposition-  to  Pereire. 

24.  History. — The  history  of  the  Spanish  school  opens  with  the 
revered  name  of  P.  Pons,  and  the  book  of  Bonnet,  (1620.)  What  re- 
mains of  this  antique  tradition  is  this  :  Bonnet  published  the  Spanish 
manual  alphabet,  gave  a  theory  of  the  order  in  which  the  syllables 
ought  to  be  taught,  and  suggested  the  use  of  a  flexible  leather  tongue  to 
imitate  the  positions  of  the  living  tongue  in  the  act  of  speaking. 

3rore  recently,  Hernandez  proposed  to  use  images  representing  the 
various  positions  of  the  organs  of  speech,  while  Hervas  proposed  to  em- 
ploy a  vertical  section  of  the  head  and  neck  of  the  skeleton  to  show  the 
passages  which  articulated  language  follows. 

At  the  exhibition  of  Arragon  in  1868,  tlie  school  of  Madrid  exhibited 
photographic  charts  representing  the  organs  of  speech  in  the  act  of  pro- 
nouncing each  sound  5  and  at  the  exhibition  of  Vienna,  hardly  closed, 
Don  Carlos  Nebreda  y  Lopez,  director  of  the  same  school,  presented  a 
report  on  the  combined  teaching  of  the  blind,  deaf  and  mute  children, 
and  a  treatise  on  the  art  of  teaching  the  latter  to  speak.  This  book  is 
remarkable  for  a  series  of  lithographs  representing  the  external  positions 
of  the  speech,  and  besides  for  the  dotting  of  the  course  of  the  sonorous 
air,  from  the  larynx  out,  to  form  the  various  sounds.  We  have  also  seen 
the  same  lithographs  rolled  at  the  foot  of  a  mirror,  so  that  the  pupil  un- 
rolling them  can  study  alone  and  rehearse  every  position.  He  has  thus 
at  once  several  terms  of  comparison :  the  letter  written,  and  figured 
with  the  hand  alphabet ;  the  image  of  the  movements  he  must  imitate^ 
the  track  to  be  followed  by  the  sonorous  air  through  his  own  organs ; 
his  own  image  in  the  looking-glass,  to  be  compared  to  the  lithograph  be- 
low; and  the  tactile  impressions  received  when  the  voice  parses  from 
the  depth  of  the  cavity  to  one  or  the  other  issue  of  the  speech.  This 
mode  of  self-learning,  in  the  interval  of  the  formal  lessons,  must  be 
valuable,  particularly  where  the  children  are  many  and  the  school  poor. 
But  Don  Lopez  has  also  exhibited  in  Vienna  his  pupil  Martin  de  Martin 
y  Euiz,  deaf  and  dumb  from  birth,  and  completely  blind  from  the  age  of 
two  years ;  he  is  now  eighteen.  The  education  of  this  lad  was  com- 
menced in  1869,  and  now,  after  four  years,  he  speaks,  reads,  and  writes. 
He  understands  the  questions  of  moral  and  of  personal  hygiene  I  know, 
and  those  of  religion,  as  I  was  told.  He  is  well  read  in  grammar,  geogra- 
I)hy,  natural  history,  arithmetic,  and  geometry.  To  make  my  acquaint* 
aDce,  he  proceeded  as  he  would  have  done  to  show  aknowledge  of  the  prob- 
lem of  the  hypothenuse  with  the  solid  forms  of  his  school ;  he  measured, 
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first,  my  thickness  from  sternum  to  spine,  using  his  two  hands  like  the 
extremities  of  the  branches  of  a  compass ;  then,  with  one  hand  he  fol- 
lowed my  chest  and  arms,  when  with  the  other,  having  reached  the 
occiput,  delicately  as  a  girl  he  touched  the  contours  of  my  face  and  care- 
fully mapped  out  the  barren  field  of  my  calvicy,  like  a  land-surveyor 
He  knew  what  I  was  henceforth,  and  became  quite  affectionate. 

The  method  made  use  of  for  him  puts  in  relief  the  advantage  of  unit 
iug  iu  the  same  locality  and  under  the  same  leading  spirit  the  school 
for  the  blind  with  the  one  for  the  deaf  and  mute,  as  the  French,  repub- 
lic had  done  in  1794.  Thanks  to  this  combination  of  means,  Martio 
Eniz  learned  the  spoken  language  with  the  deaf  and  the  written  one 
with  the  blind.  All  his  instruction  was  completed  by  his  alternate 
]>assages  from  one  of  these  schools  to  the  other ;  and  he  succeeded  be. 
cause  both  were  only  one  for  him.  This  young  man  is  in  himself  very 
interesting  by  his  kind  feelings,  the  quickness  of  hi^  perceptions,  the 
vivacity  of  his  emotions,  and  also  in  menioHam  of  Laura  Bridgman. 
.  The  result  of  this,  too  short,  review  of  the  actual  labors  of  the  Span- 
iards, at  the  very  cradle  of  the  art  of  teaching  the  mute  to  speak,  is,  that 
they  have  religiously  kept  alive  the  sacred  flambeau.  In  the  mean 
time,  however,  the  art  had  passed  the  Pyrenees  with  Jacob  Bodrigue> 
Pereire;  from  Spanish,  becoming  naturalized  French,  with  himself. 

In  1734,  Pereire,  hardly  nineteen,  was  already  gathering  the  scien 
tific  materials  on  this  subject.  What  cause  could  have  impelled  .m) 
young  a  man  in  such  a  difficult  undertaking  t  ^'  Vamitie  et  la  commit 
nication  d'une peraonne  muette  lui  ont  suscite  cette  idee,'"  He  does  not  say 
more ;  but  it  is  easy  to  comprehend  that,  without  this  friendship  aud 
communication,  Pereire  could  never  have  instituted  the  exi>erimeuts 
upon  which  he  founded  his  method. 

In  1745,  he  produced,  before  the  academy  of  La  Eochelle,  Aaron  Bean 
main,  who  was  not  his  first  pupil. 

In  1746  he  presented  to  the  academy  of  Caen  his  pupil  d'Etaviguy. 
born  deaf,  but  speaking  at  this  time.  i 

In  1749,  and  iu  1751,  having  removed  his  school  from  Bordeaux  to 
Paris,  he  presented  his  pupils  to  the  Academy  of  Sciences,  which  nomi- 
nated a  commission  to  examine  into  ^'  the  method  used  by  M.  Pereirv 
to  teach  the  deaf  and  mute  children  to  speak  and  reason.'*  The  com- 
mission, composed  of  Mairan,  Bufion,  Ferrein,  made  two  reports,  wbicii 
are  today  historical  documents.  To  bo  short,  I  will  give  only  the  con- 
cluding lines  of  the  second :  '*  Cet  expose  fait  voir  que  M.  Pereire  a  au 
talent  singulier  pour  appreudre  a  parler  et  il  lire  aux  sourds  et  mueti 
deuaissance;  que  la  methode  dont  il  se  sert  doit  etre  excellente;  les 
enfants  qui  ont  tons  leuss  sens  ne  faisaut  pas  commun6ment  autant  de  pnv  j 
gres  dans  un  si  petit  espace  de  temps.  ♦  ♦  *  Cela  suffit  pour  coufirmer 
le  jugement  que  nous  fimes  dans  notre  rapport  du  mois  de  juillet  174y: 
et  pour  faire  sentir  que  sa  methode  d-instruire  les  muets  ne  pent  etre 
que  tres-ingenieuse,  que  son  usage  interesse  le  bien  publique,  et  quoa 
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ne  sauratt  trop  eocoarager  celui  qui  s'en  sert  avec  tant  de  succes.  Sign^ : 
Mairan,  Button,  Ferrein.  Je  certifiLe  le  present  extrait  conforme  ^  I'ori- 
giaal  et  an  jugement  de  Pacademie.  Sigu^ :  Grand-Jeau  de  Fonchy,  sec- 
retaire perpetuel  de  PAcademie  Eoyale  des  Sciences.'' 

Well!  These  commissaries  of  the  academy,  whose  moral  sense  was 
almost  as  keen  as  is  ours,  did  not  deprecate  and  revile  him  as  others 
have  since  done,  because  he  showed  them  the  results  of  his  method,  but 
kept  his  method  itself  as  his  own.  The  commission  concluded,  from 
what  they  had  seen,  that  ^Hhe  method  must  be  excellent,  and  that  the 
one  who  applied  it  with  so  much  success  could  not  be  too  much  encour- 
aged.'' They  did  more :  thej'  permitted  the  reprint  of  their  report,  en 
smtCj  of  a  note  of  his  in  which  the  school-master  offers  his  services 
to  the  families  who  have  deaf  and  mute  children :  would-be  departure 
from  an  unborn  morality  which  cannot  fail  to  excite  the  contempt  of  the 
society  which  leaves  in  penury  the  children  of  Daguerre,  who  gave  it 
and  the  world  photography. 

But  is  it  true  that  Pereire  kept  about  his  method  the  absolute  secret 
upon  which  rose  such  reprobation !  Did  he  not  show  enough  of  his 
method,  and  more  than  was  needed,  to  make  it  comprehensible,  even  to 
a  generation  which  had  none  of  his  pupils  to  see  and  to  compare  with 
his  sayings  t  What  did  he  keep  secret?  The  method  itself  the  report- 
ers of  the  academy  understood  thoroughly ;  or  the  modus  operandi^ 
[tourdemain)  which  he  was  reserving  for  his  family  as  an  eventual 
gagne-pain  f 

It  would  be  good  to  investigate  this  point,  not  so  much  for  his  justi- 
fication as  for  the  complete  restoration  of  his  art.  To  do  this  there  is  a 
difficulty  resulting  from  the  destruction  of  all  .his  manuscripts  and 
papers  in  1793.  We  have  therefore  only  a  few  of  his  own  words,  and  a 
few  pages  of  his  pupil,  Saboureux  de  Fontenay.  However,  let  us.  see. 
In  the  speech  which  Pereire  delivered  in  1746,  before  the  Academy  of 
Caen,  he  said :  ^*  The  consequences  which  I  drew  from  a  great  number  of 
observations,  and  the  result  of  said  practice  upon  several  deaf  children, 
opened  to  me  the  hope  of  succeeding,  before  I  knew  the  true  obstacles ; 
the  greatness  of  these  obstacles  not  allowing  me  to  see  them  altogether. 
I  think  I  overcame  them,  only  because  severally,  and  one  after  another, 
I  thought  I  was  fighting  the  last  of  them." 

•  Which  were  these  successive  obstacles  which  I  must  indicate — though 
having  no  room  for  their  description — because  from  their  comprehen- 
sion will  resort  the  Pererean  method.* 

Before  Duverney  had  published  his  superb  Anatomy*  of  the  Ear,  L^cat 
his  Physiology  of  the  Senses,  and  one  a  Treatise  of  Otology,  Pereire 
had  distinguished  the  deaf  and  mute. proper  frpm  the  children  rendered 
mute  by  the  ill-formation  of  the  organs  of  spei^h,  or  by  local  paralysis 
subsequent  to  infantile  convulsions,  or  by  idiocy  and  imbecility,  differ- 
entiation which  requires  yet  to-day  a  good  diaguositian,  (p.  224.) 

*The  testa  of  Pereire,  Saboureux,  deGeraudo,  <&c.,  can  be  fooud  iu  a  *'  Notice  of  Jacob 
Rodrignea  Pereire/'  12mo.,  G.  Builli^re,  Paris,  1B47,  from  which  we  will  quote. 
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Having  thus  set  apart  "the  mates  which  were  the  objects  of  his  art,'' 
he  divided  them  into  three  categories,  which  are  yet  classical:  the 
deaf,  who  are  absolately  damb,  who  are  the  less  common ;  the  half-damb, 
who  hear  strong  noises,  and  voices  even,  bat  withoat  distinguishing 
their  sounds,  who  form  the  larger  class;  and  those  quarter-deafs  who 
distingaish  some  voices,  and  thereby  have  acquired  some  idea  of  tbe 
language.  This  third  class  would  be  the  more  numerous  if  it  were  not 
early  reduced  by  death  from  many  infantile  diseases  and  constitutional 
affections,  (p.  226.)  These  categories  were  made  the  basis  of  his  teach- 
ing, which  was  thus  attributed  : 

To  those  who  heard  nothing,  the  complete  method,  and  particularly 
the  most  thorough  substitution  of  tact  for  audition. 

To  those  mutes  who,  like  Saboureux,  showed  adifficulty  of  articulation, 
the  teaching  was  made  more  particularly  in  writing  and  through  the 
dactylology,  in  which,  however,  every  particular  position  of  the  fingers 
indicated  the  disposition  and  action  of  the  organs  necessary  to  product* 
a  sound,  altogether  with  the  characters  or  letters  representing  these 
sounds,  according  to  usual  orthography.    (P.  269.) 

To  those  who  heard  the  sounds  in  various  degrees,  comparing  their 
sensations  of  hearing  with  the  ones  we  could  experience  from  the  sight 
if  several  thicknesses  of  fine  gauze  were  placed  between  oar  eyes  and 
the  objects,  (in  which  hypothesis  the  number  of  gauzes  would  correspond 
to  the  divers  grades  of  surdity,  p.  259.)  Pereire  managed  varions  gym- 
nastics of  the  auditory  apparatus,  by  which  he  succeeded  in  "  makin;; 
them  distinguish,  even  without  .the  help  of  sight,  a  more  or  less  numlHT 
of  articulated  words,  and  some  of  the  pupils  became  able  to  extend  this 
knowledge  to  all  the  .words."    (P.  257.) 

25.  Pereibe^s  method. — Let  us  come  now  to  his  method  proper  of 
teaching  the  mute  to  speak. 

It  is  quite  certain  that  Pereire,  like  the  other  teachers  of  the  dumb, 
substituted  the  regard  for  audition,  and  with  it  used  the  resources  of  imi- 
tation, as  well  as  did  the  Spaniards,  the  Dutch,  and  the  Germans.  Bat 
we  must  look  elsewhere,  and  mainly  in  his  reticences,  to  find  out  the -very 
core  or  principium  of  the  method  which  he  founded,  and  which  be  thought 
he  had  a  right  to  transmit  to  his  children,  as  an  intellectual  heirdom. 

We  will  find  it  in  the  stimulus  which  lightened  his  task,  and  moved 
him  onward  during  forty-six  years.  ^^The  friendship  and  the  cominn- 
nicatiou  of  a  mute  person  suscitated  to  him  that  idea,"  and  we  must  add, 
A>r  the  full  comprehension  of  the  problem,  that  this  same  amity  allowed 
him  to  continue,  and  to  co-ordinate  the  experiments  which  he  could  never 
have  begun  without  this  friendly  communication.  Is  not  woman  at  the 
bottom  of  any  good  accomplished  by  manf  "What?"  will  someone  say. 
"  was  it  experiments  of  the  tact ;  and  was  Pereire  trying  to  substitnte 
the  sense  of  touch  for  the  lost  sense  of  hearing  ?"  Precisely.  Pereire, 
often  discontented  with  the  services  rendered  by  the  sight  in  the  read- 
ing on  the  lips  and  speech,  as  taught  by  the  authors,  undertook  a  long 
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series  of  experimeuts,  which  a  dear  reciprocal  feeling  could  only  make 
aud  undergo ;  and  adding  to  the  results  of  these  experiments  those  of 
observations,  taken  upon  agreatmany  other  deaf  and  mute  persons,  and 
particularly  upon  babies,  he  founded  his  method  upon  this  tactile  experi- 
ence, as  novel  as  it  was  extensive. 

But  I  had  better  allow  him  to  develop  the  same  ideas  with  that  pecu- 
liar and  clever  style,  which  makes. the  loss  of  his  other  writings  doubly 
felt. 

'*A11  deaf  and  mute  children,  not  excepting  those  of  the  first  category, 
(above  referred  to,)  form,  of  themselves,  some  cries  and  articulated  sounds, 
more  or  less  distinct — a  natural  ability  often  very  useful.  One  ca  n  under- 
stand how  children  who  have  no  idea  of  sonorous  voices  can,  nevertheless, 
form  some  of  them,  and  use  them  quite  correctly  in  an  emergency,  if  one 
reflects  that  they  do  not  need,  more  than  any  other  children,  to  learn 
how  to  cry  when  new-born,  and  in  the  following  months  to  emit  a  few 
articulated  sounds.  To  that  effect,  the  babies  need  not  hear;  it  is  suf&- 
cient  for  them  to  imitate  certain  dispositions  of  the  organs,  which  they 
can  readily  perceive  in  other  persons  by  the  touch  and  the  sight,  and 
whose  circumstantial  occurrences  soon  reveal  to  them  the  meaning  and 
the  opportunity.  For  surdity,  of  whatever  degree,  cannot  prevent  a 
child  from  feelitig  on  the  bosoin  of  his  nurse  the  vibrations  earned  in  the  cavi- 
ity  of  the  eldest  by  the  emission  of  the  voice^  nor  from  noticing  the  movements 
of  the  lips,  which  are  iuvariably  concomitant  to  the  exit  of  the  speech. 

"And,  moreover,  the  more  dumb  a  child,  the  better  able  will  he  be 
to  feel  early  these  effects  of  the  voice,  foreign  to  the  hearing.  ♦  •  •  • 
These  considerations  led  me  to  think  that  several  deaf  and  mute  chil- 
dren, who  are  thought  to  have  lost  their  hearing  by  accident,  because 
they  have  been  heard  pronouncing  at  first  more  words  aud  more  dis- 
tinctly than  afterward,  are,  nevertheless,  dumb-born  children,  who, 
when  quitting  the  arm  upon  which  they  were  first  carried,  forgot  in 
part,  or  in  toto^  what  they  had  learned  by  the  tact  on  the  chest  of  their 
nurse,  and  retain  of  their  former  baby-speech  the  only  articulations 
which  are  perceived  by  the  sight.  I  also  believe  that  it  is  equally  by  the 
concourse  of  the  tact  (besides  the  sight  and  the  hearing)  that  ordinary 
children  learn  the  first  words  or  semi-words  which  they  utter ;  and  that, 
being  yet  incapable  of  the  steady  application  of  mind  which  reflective 
imitation  demands,  they  would  remain  speechless  longer  if  those  who  live 
with  them  did  not  show  their  faces,  did  not  carry  them,  nor  enter  in  other 
contacts  with  them  when  speaking.  Thus — and  this  is  a  new  and  sur- 
prising fact^-the  deaf  and  mute  children  perceive  the  speech  by  the  tact. 
This  sensation  takes  place  when,  speaking  to  the  dumb,  one  brings  his 
mouth  in  contact  with  the  ear,  face,  or  other  sensitive  part  of  the  body, 
like  the  hand.  Then  the  air  which  forms  the  speech  communicates  to 
these  parts  impressions  as  frequent  and  distinct  as  the  syllables  them- 
selves, vibrations  which  are  sufficient,  without  any  other  means,  to  give 
a  clear  i)erception  of  several  articulations.    So  it  remains  demonstrated, 
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as  by  the  example  of  the  yonng^  d'Etariguy,  (before  the  eommission  of 
the  Academy  of  the  Sciences,)  that  the  deaf  of  the  first  category «-^liat 
is  to  say,  perfectly  damb — will  be  able  to  distingaish  some  words  by 
this  process. 

^  The  mntes  of  the  second  class  are  capable  of  aoqairing  more  of  this 
knowledge  than  those  of  the  first.  According  to  my  experience,  the 
deaf  of  the  third  category,  who  are  able  to  distinguish  differences  between 
the  vowels,  are  the  only  ones  who  can  be  trained  to  hear  with  the  ear, 
(auriculairement)^ 

After  the  enunciation  of  these  principles,  Pereire  concluded  his  com- 
munication of  1763  to  the  Academy  by  affirming  before  the  commissaries 
Mairan,  Buffon,  and  Ferrein,  his  witnesses  and  sponsors  since  1749,  that 
^  he,  Pereire,  was  the  first  who  had  found  out  the  means  of  using  not 
only  what  was  left  of  audition  in  a  great  many,  but  the  tact  of  the  deaf 
and  mute  children,  to  give  them  the  use  and  the  intelligenceof  laAgoage,*^ 
(pp.  278-284.)  And  this  in  virtue  of  the  law  which  be  gave  in  advance 
of  allhis  contemporary  physiologists,  ^^  Tons  les  sens  aeoomplissent  Uur 
function  en  vertu  (Pun  totwher  plus  ou  moiThs  modifiS,^  (p.  185.) 

The  discovery  of  Pereire,  considered  here  only  as  an  institutor,  con- 
sists, therefore,  in  the  application  of  this  law  to  the  teaching  of  the 
children  rendered  mute  by  deafness,  and  in  substituting  to  audition  other 
modes  of  tactility,  particularly  the  immediate  contact,  {le  toucher 
immediate)  It  consists  also  in  the  physiological  education  of  the  sense 
of  hearing  in  the  children  of  the  third  category,  who  naturally  distin- 
guished some  vowels.  There  is  the  secret  so  well  hidden.  We  have 
it  written  by  Pereire  himself  in  the  Comptes  rendus  de  VAcadimie  des 
Sciences^  {Memoirs  de  savants  etrangers^  5th  vol.,)  more  clearly  and  mucfa 
more  explicitly  presented  than  here.  In  this  fifth  volume,  dactylol- 
ogy is  explained  as  one  of  the  instruments  of  instruction  for  the  mute, 
a  means  of  communication  of  speech  during  the  first  apprenticeship ; 
another  to  represent  and  recall  all  the  positions  of  the  organs  during 
the  lessons  of  articulation,  (by  the  bye,  in  striking  analogy  with  the  signs 
of  Bell,  further  spoken ;)  a  last  resort,  to  express  themselves  for  those 
unable  to  speak  freely,  from  whichever  cause,  among  the  ones  alwve 
enumerated.  The  dactylology  of  Pereire  was  also  a  language  (by  the 
tact)  for  the  mute  in  obscurity  or  in  company,  when  willing  to  communi- 
cate only  with  one  person  in  a  crowd.  Used  largely  in  this  wise  at  the 
school,  and  even  by  the  parents  of  the  pupils,  it  suggested  to  Sabourenx 
the  idea  that  the  blind,  too,  could  be  taught  by  the  touch,  (p.  267 :)  a 
suggestion  repeated  ten  years  later  by  the  Abbd  de  TEp^e,  and  since 
carried  out  by  Haiiy.  Dactylology  \^as  able  to  express  also  mathe- 
matics, music,  the  rhythms  of  poetry,  and  the  accents  of  oratory  and 
of  the  human  passions,  (p.  266.) 

The  speech  was  taught  by  imitation,  with  the  regard  as  a  guide  of 
the  internarpositions  in  the  mouth  and  external  muscles  of  the  fiiee 
and  neck ;  and  for  the  first  known  time  with  the  tact,  conductor,  and 
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moortm'  of  the  innermost  positions,  and  of  the  organic  vibrations  which 
coDcur  in  the  emission  of  sonorous  articulation.  By  this  method,  the 
mate  £rom  deafness,  of  an  ordinar^^  capacity,  could  Jearn  to  speak  in 
twelve  or  fifteen  months. 

How  did  Pereire  attain  this  result  ? 

By  observation  upon  nature,  with  no  other  parti  pris  than  the  intense- 
desire  to  do  good,  first  upon  and  for  a  beloved  woman^  then  on  dear 
mate  children,  even  in  the  arms  of  their  mothers.  That  is  the  reason 
why  the  author  of  the  best  "Physiology  of  the  Senses,"  Lecat,  admired 
Pereire.  The  father  of  Emile  and  of  Elotse  visited  him  like  a  friendly 
neighbor,  and  Buffon  opened  to  his  name  and  to  his  work  a  page  of  the 
immortal  ^^Histoire  naturelle  de  Vhomme.^^ 

26.  Bat,  alas!  that  is  the  reason  why  the  priests  of  Caen,  Bailleul,  and 
Gazeaux,  the  fathers  Yannin  and  Andre  in  Paris,  in  Orleans  the  Abb^ 
Deschamps,  and  later  the  Abb^  de  I'Epde  and  his  sequel,  hunted  him 
unrelentingly,  clamoring  for  his  method — that  is  to  say,  his  own  arms — 
to  be^  bim  with  them,  in  the  name  of  humanity.  And  what  answer 
does  Pereire  give  to  those  claims,  well  concentrated  in  the  acrid  cbadty 
of  the  book  of  the  ^^Institution  des  gourds  et  muetSj  ete."?  He  visits  the 
rival  school,  and  seeing  the  gesticulations  which  go  by  the  name  of 
*^  language  des  signes  mSthodiques^^^  mildly  said :  "  I  could  not  believe  it,,  if 
I  had  not  seen  it,  sir;  you  have,  like  the  Chinese,  as  many  signs  as  there 
are  words."  The  truth  was  yet  lower  than  this  criticism.  To  his 
friends,  expressing  disgust  for  the  anonymous  attacks,  he  answered,  "I 
shall  be  mistaken  if,  whatever  may  be  the  self-love  of  the  author,  his 
religion  does  not  soon  make  him  feel  how  wrongly  he  has  acted  toward 
me.'* 

This  said,  he  left  for  Bordeaux,  to  die  where  he  had  begun ;   dying, 
indeed,  without  completing  this  last  sentence,  which  must  be  read  by 
the  light  of  the  unjust  assaults  of  his  rivals :  ^^  Praying  the  Almighty  * 
God  to  inspire  my  heart  with  feelings  of  justice  •  ♦  *.". 

THE  ABBE  DE  KEPEE  AND  HIS  TIME. 
Historical   sketch;    Theory  and   practice;    Fourcade;    His  work   and  hw 

REWARD. 

27.  Historical  sketch. — The  Abb€  de  TEp^e  began  quite  late  in 
life  to  instruct  deaf  and  mute  children.  He  was  rounding  his  sixties  in 
1770  when  he  opened  to  them  his  house  of  the  rue  des  Moulins,  near 
the  school  of  Pereire,  already  old  and  famous,  in  rue  de  la  Platriere. 
However,  he  then  knew  neither  Pereire,  Amman,  nor  Bonnet,  and  entered 
upon  a  career,  to  him,  absolutely  untrodden,  [Institution^  &c.,  part  1, 
page  9.)  But  at  the  start,  his  charity,  even  without  tradition,  was  a 
good  guide. 

He  understood  at  once  that  what  the  deaf  cannot  understand  must  be 
shown.  "Have  we  but  one  sense?  Or  can  the  failing  of  one  be  sup- 
plied by  the  ministry  of  another?^  (1?26  5)  and  as  a  corollary:  "The 
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only  meaus  to  render  deaf-mute  cliildren  useful  to  society  is  to  teach 
them  to  hear  with  their  eyes,  and  to  express  themselves — de  vive  voix — 
with  their  voice,"  (1,  155;)  then  he  adds:  ''The  deaf  and  mute  can 
speak  like  us  when  they  are  instructed ;"  (2,  56 ;)  ^'  to  teach  the  mute 
how  to  dispose  his  organs  to  emit  voices,  and  form  distinct  speech,  is 
an  operation  neither  long  nor  painful.  Three  or  four  lessons  advance 
this  business  very  much,  if  they  do  not  thoroughly  acco:nplish  it,  iu 
following  the  method  of  M.  Bonnet,  a  Spaniard,  printed  about  one 
hundred  and  fifty  years  ago.  Then  the  children  need  only  acquire  the 
usage;  and  this  does  hot  concern  me;  it  is  the  business  of  the  persons 
who  live  with  the  pupil,  or  of  an  ordinary  reading-master,"  (2, 9.) 

Having  disposed  of  the  problem  so  summarily,  the  Abbe  de  I'Ep^e  puts 
his  theory  in  practice.  "  When  it  pleases  me,  I  dictate  my  lessons 
de  vice  voix  (viva  voce)  without  making  any  sign.  I  speak  with  my 
hands  crossed  behind  my  back;  the  persona  near  me  do  not  understand 
what  I  say,  because  in  their  presence  I  purposely  whisper,  suppressing 
all  sounds  of  my  speech.  However,  my  deaf  pupils,  seated  farther  iu 
front,  understand  what  I  say  with  their  eyes,  and  write  it  or  repeat  it  at 
will.  This  is  the  more  remarkable,  since  these  children  come  only  on  the 
days  (Tuesdays  and  Fridays)  and  hours  set  apart  for  their  lessons.  More- 
over, I  seldom  repeat  this  experiment,  because  the  language  of  the  methodic 
signs  is  the  shortest  and  the  easiest  to  understand.  If  masters  were 
giving  their  time  to  make  their  pupils  speak  daily,  the  deaf  and  mute 
children  would  soon  get  into  the  habit  of  speaking,  and  would  be 
debarred  of  conversation  during  the  darkness  only."  (2,  57.)  "  It  is 
certain  that  once  in  a  while  we  dictate  our  lessons  viva  roce,  without 
any  sign.  The  operation  is  a  little  longer,  and  this  prevents  me  from 
making  an  ordinary  use  of  it,  for  which  I  am  ready  to  acknowledge  that 
I  may  be  wrong."    (2,  24.) 

Was  it  this  delicious  and  fatal  feeling  of  laziness,  which  invents  the 
straight  line  and  tempts  us  to '  follow  it  even  through  fire,  instead  of 
the  undulating  and  secure  paths,  which  nature  has  everywhere  opened 
to  final  success  and  happiness,  which  captivated  de  PEp^e  ?  Was  it 
the  introduction  in  his  class-room  of  the  Pereirean  element,  which 
began  to  hunt  the  new  master  during  his  lessons  of  1772,  under  the 
form  of  Saboureux  de  Fontenoy,  auditor  with  his  eye,  erudite  scruti- 
nizer,  pugnacious,  reticent?  Or  were  the  difficulties  of  the  problem 
becoming  more  complex  and  tantalizing  every  time  the  new  master  had 
declared  them  solved  and  conquered  ? 

Be  the  cause  as  it  may,  it  is  evident  that  from  this  course  of  1772  on- 
ward, the  institutor  of  the  rue  des  Moulins  lost  the  philosophical  sense 
which,  in  default  of  special  erudition,  had  directed  his  first  steps  in  his 
benevolent  way,  and  lost  also  his  urbane  temper,  since  it  became  im- 
possible for  him  to  ignore  the  old  master  of  the  rue  de  la  Pl&trito, 
loaded  twenty  years  before  with  the  praises  of  the  Academy,  pronounced 
bv  Buftbn. 
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Saboureux  bad  taugbt  hiin  tbe  Spauisb  alpbabet,  (1,  103 ;)  bad  dem- 
oustrated  tbe  inaaity  of  bis  langage  methodique  des  signes,  and  predicted 
its  discomfiture,  precisely  as  it  happened,  but  at  tbe  same  time  bad 
refused  to  surrender  tbe  dactylology  and  tbe  wbole  metbod,  whicb  his 
master  was  using  to  make  bis  pupils  speak,  and  even  to  communicate 
to  them  his  Gascon  accent.    (Buffon.) 

In  the  mean  while,  however,  tbe  more  discreet  Saboureux  became,  tbe 
more  the  Abb6  de  rEi)ee  wished  to  know ;  tbe  more  tbe  latter  taugbt 
bi8  pupils  to  speak  in  a  few  accidental  lessons,  the  less  he  could  continue 
without  a  slow  and  sure  method;  the  more  public  orations  delivered  by 
bis  pupils,  tbe  more  bis  artifice  culminated  over  tbe  art.    They  were 
prepared  to  argue  about  tbe  sacraments  of  the  church  in  four  languages, 
and  to  discourse  on  the  finite  and  the  infinite,  '^  these  speakers  of  recent 
manufacture,'^  as  their  manufacturer  jocundly  called  them,    A  lad  of 
twelve  was  dressed  to  sustain  in  public  Latin  scholastic  theses.    But  it 
was  becoming  impossible  to  continue  this  crescendo  of  miracles,  even 
before  tbe  small-headed  princes  and  duchesses  of  Vatteau.    Therefore, 
the  fourth  exhibition  of  this  kind,  besprinkled  with  magnificats^  was 
the  last.    The  Abb6  de  I'Ep^e  had  to  present  his  work  to  the  public  in 
book-form. 

In  this  book,  ^^  L' institution  des  soiirds  et  mnets  par  la  voie  des  signes 
niethodiqueSj  Paris^  1776,"  the  author,  who  withheld  his  name,  was 
evidently  nervous.  He  felt  that  he  was  doing  a  grave  act,  the  particu- 
lars of  wbich  would  sooner  or  later  be  investigated.  In  his  evident 
emotion,  he  first  transposed  the  order  of  bis  publications,  tbe  order  in 
whicb  his  ideas  bad  proceeded  from  each  other  from  1771,  and  which 
was  like  the  key  of  his  own  mind  during  the  last  six  years  of  tbe  incu- 
bation of  his  system.  By  this  transposition,  he  embroiled  for  bimself, 
as  much  as  for  others,  the  intellectual  processes  through  which  he  and 
they  passed.  So  he  says,  (2, 5 :)  *'  Tbe  metbod  which  we  publish  to-day  is 
anterior  to  the  lessons  reported  in  the  second  part,"  "  If  we  bad  not  pre- 
viously formed  it,  it  would  have  been  impossible  to  prepare  the  deaf 
and  mute  pupils  for  tbe  exercises."  Again,  at  2,  46:  **  It  is  to  necessity 
alone,  and  not  at  all  to  profound  reflections,  that  we  are  indebted  for  tbe 
combination  of  our  method.  We  bad  neither  formed,  nor  even  foreseen, 
its  ensemble  when  we  gave  the  first  lessons." 

Almost  all  that  second  part  of  tbe  book  of  tbe  Institution  is  admirable 
in  faith  and  convinced  ignorance :  the  institutor  mistakes  and  persuades 
bke  an  apostle ;  but  as  soon  as  be  feels  that  he  has  gone  astray,  dis- 
contented with  himself  and  others,  his  argument  assumes  a  querulous 
form  painful  to  follow.  Thus,  in  tbe  first  part  of  the  book,  the  abbot 
soon  becomes  an  author  by  his  passion,  and  though  he  deprecates  the 
character,  (1, 13,)  "J/  n^est  point  question  icijde  la  joUe  d'etre  auteuTy^ 
be  begins  all  at  once  a  dispute  of  a  seminarist.  M.  de  Gerando  cannot 
hide  the  fact :  "  Pereire  never  rose  to  dispute  tbe  method  of  the  Abb6  de 
TEp^e;  it  was,  on  tbe  contrary,  tbe  abb6  who  himself  opened  tbe 
conibal." 
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According  to  the  rules  of  the  clerical  duel,  the  abbot  gave  to  Pereire 
the  benefit  of  the  first  fire,  by  quoting  some  parts  of  the  reports  of  1749 
and  1751  to  the  Acadenjy  of  Sciences,  but  continued  with  a  fragment 
of  the  old  programme  of  Pereire,  which  the  reporters  had  printed.  "  The 
said  Pereire  divides  his  instruction  into  two  parts — the  pronunciation 
and  the  intelligence.  In  a  few  days,  he  (Ep^e)  teaches  his  pupils  to 
pronounce  some  words.  To  instruct  them  in  the  first  part  according  to 
the  methods  of  Pereire,  it  takes  twelve  or  fifteen  months ;  in  the  second, 
it  takes  more  time.  Exulting  at  this  ^vowal,  the  new  master,  who 
teaches  his  pupils  to  speak  iu  a  few  lessons,  derides  the  old  one,  who 
needs  fifteen  mouths  to  do  the  like,  and  declares  the  old  method  'ex- 
cluded' by  this  avowal  itself,  and  proposes  as  a  substitute  for  it — what ! 
His  own  expeditious  teaching  !  This  means  the  use  of  his  methodieal 
signs.  We  will  now  compare  them  with  dactylology,"  (1, 25.)  In  the 
203  pages  which  follow,  not  a  word  is  said  of  PereirCj  who,  in  1749,  had 
already  exhibited  before  the  Academy  children  born  deaf,  yet  rendered 
capable  of  reading,  writing,  and  distinctly  pronouncing  all  sorts  of 
French  expressions ;  capable  of  giviug  accurate  answers  to  unexpected 
questions ;  conjugating  verbs ;  knowing  the  rules  of  arithmetic,  (first 
report.)  But  the  Pereire  there  unmercifully  hunted  down  was  the  in- 
ventor of  dactylology.  This  would-be  dactylology,  against  which  the 
Abbe  de  PEp^e  let  himself  loose,  was  the  same  used  by  himself,  like 
Pereire,  with  beginners,  (1, 92,)  and  which  he  advised  his  followers  to 
use  too,  (1, 161)  yet  it  was  not  dactylology ;  it  was  the  Spanish  manual 
alphabet  which  Saboureux  had  taught  him,  (1, 103.)  But  Saboureux  was, 
of  all  the  pupils  of  Pereire,  the  one  who  spoke  the  least  perfectly  and 
willingl}',  because  his  education  was  commenced  when  he  had  passed  his 
thirteenth  year ;  and,  bis  organs  lacking  suppleness,  he  always  preferred 
dactylology  and  writing,  in  which  he  was  very  expert,  to  speech.  The 
Abbe  de  I'Epee,  who  knew  him  well,  could  not  be  ignorant  of  this  fact ; 
yet  he  argued  all  the  way  as  if  he  knew  it  not.  He  had  copied  the  re- 
ports to  the  Academy,  in  which  was  detailed  the  progress  in  speech  of 
several  pupils,  and  nominally  that  of  Saboureux;  yet  he  obstinately 
represented  Pereire  as  an  exclusive  professor  of  dactylology.  Was  he 
sincere  !  Did  he  forget  his  own  handwriting  and  proof-correcting,  as  he 
had  forgotten  the  phenomena  of  conscious  cerebration  which  had  given 
birth  to  his  own  method  ?  Indeed,  if  any  other  man's  sincerity  was  at 
stake,  one  could  believe  that  the  scholastic  jargon  of  the  ImtiiutioHj 
apparently  directed  against  the  dactylology,  is  in  reality  aimed  at  Pereire 
by  "  this  folly  of  being  an  author,"  (1, 13,)  which  the  Abb6  de  TEp^e  dis- 
trusts so  much,  and  not  without  apparent  reason. 

But  as  none  of  us  carry  our  untold  grief  to  the  tomb,  if  we  find  a 
chance  to  vent  it  in  this  world,  the  new  teacher  of  the  deaf  and  mute  at 
last  exhaled  his  chagrin:  '^It  would  have  been  desirable  that  M. 
Pereire  had  given  to  the  public  the  means  he  used  in  his  instruction. 
If  they  are  better  than  ours,  the  present  and  future  will  be  grateful  for 
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t^em.    Bot  tbe  Academy  told  as  that  lie  keeps  it  secret.    He  made  it  a 
mystery,  forbidding  erpressly  his  pnpils  to  tell  how  he  instracted 
them,"  (1,  23.) 
There  is  the  real  object  of  the  publication  of  the  book  ^^  De  Finstitu- 

Per^ire  wants  to  sell  his  method,  or  to  keep  it  as  an  heirloom  for  his 
children.  L'Abb^  de  PEp6e  offers  to  give  his  for  nothing.  ^'  I  do  not 
want  any  other  reward  in  this  world,  I  expressly  declare  I  would  not 
accept  any  other  5  ffratis  (wcepistis^  gratis  dake^^  (Matth.,  xviii.)  Pereire 
considers  his  method  as  his  own,  acquired  by  more  than  forty  years' 
hard,  unrelenting,  unprofitable  labor ;  the  produce  of  that  field  of  labor 
whose  property  should  be  held  sacred,  his  encephalon. 

De  I'Ep^  is  atk  abbot — that  is  to  say,  without  family  duties — and  has 
no  more  apparent  object  in  this  world  than  ^^  the  folly  of  being  an  au- 
thor."   In  exchange  for  a  name  be  offers  his  method  gratis  to  society. 

Fatal  present!  Harpagon  accepts,  and  the  deafs  are  recondemned  to 
mutism.  The  ^^Institution  des  signs  mStliodiq^ies^  will  rivet  their  two 
infirmities  into  one:  for  tbe  fir^t  time  they  will  be  deaf-mutes; 
that  is  to  say,  deaf  without  hope  of  speech.  Bring  forth  the  padlock, 
which  we  have  seen  on  the  frontispiece  of  tbe  book  of  Bonnet  (ed. 
1019-20)  for  the  mouth  of  the  child  born  deaf ;  pass  it  again  through 
his  lips,  and  hide  its  key  away  for  upward  of  a  hundred  years! 

But  that  is  not  all.  The  eighteenth  century  was  paved  with  abbots, — 
regular  clergymen  broken  up.  Between  those  abbots  who  courted  pure 
science,  like  Nollet,  or  hunted  for  an  ideal  like  de  VEp^e,  and  those 
who  entertained,  in  a  used-up  aristocracy,  erethism  by  erotism,  there 
was  the  floating  mass  of  the  needy,  whose  great  problem  was,  how  to  live. 
The  fame  of  the  two  schools  of  tbe  deaf  and  mute  children  attracted 
them,  (Deschamps,  &c.)  They  harassed  their  first  institutor  and  be- 
trayed their  second.  The  Abb6  Sicard,  not  content  with  modifying  the 
method  of  the  signs  of  his  master,  and  giving  it  his  own  name,  without 
making  it  more  serviceable,  organized  the  padlock-application  on  a  large 
scale,  with  which  were  silenced  the  teachers  who  dared  to  make  the  deaf 
speak  in  the  ....  No!  I  will  write  that  name  no  more.  When  I  wrote 
it,  I  did  not  know  all. 

The  French  school^  approved  by  Buffon,  is  most  interesting  for  its 
progress  in  language. 

The  abbot's  school  was  that  of  mutism.  I  have  only  a  few  words  to 
tell  of  its  fate. 

The  mimic  signs  are  natural  to  man.  As  his  education  and  language 
are  more  limited  he  makes  the  more  use  of  them.  The  one  who  disposes 
of  a  correct  and  colored  language  has  no  need  to  add  any  pantomime  to 
it.  Per  contra^  the  deaf,  left  dumb,  having  no  other  means  of  expression, 
tries  to  render  all  his  feelings  by  gestures,  and  succeeds  to  a  limited  ex- 
tent.  This  last  observation  suggested  to  the  one  who  had  promised,  and 
more  than  promised,  alas !  like  Pereire,  to  make  the  mutes,  born  deaf^ 
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speak,  tbe  idea  of  substitating,  to  the  spoken  laugaage,  the  ^^langage  des 
signes  methodiqties,'"  &c.  He  succeeded  in  the  strictly  natural  limits  of  the 
gestures,  and  even  attained  to  a  picturesque  effect  by  the  wittiuess  of  a 
few  mute  pupils.  But,  in  the  grammatical  and  philosophical  order,  de 
TEpee  and  his  successors  in  vain  turned  from  the  ^^gestes  natureU^  to  the 
^^langage  des  signes  methodiques^-^  trolled  thence  to  the  ^'  langage  des  signes 
nafwreZ*,"  and  whirled  around  to  the  ^^  langage  naturel  des  signesT*  The 
deaf  pupils  invariably  refused  to  use  this  language  in  their  intimate  rela- 
tions; de  Geraudo  condemns  it;  Bebiau  demonstrates  its  inanity, 
{Methode,  &c.,  V.  Gabel,  p.  110.)  The  more  they  circumgyrate,  the  deeper 
they  enter  into  the  pas-device  without  an  issue;  simply  because  they  were 
unwilling  to  acknowledge,  not  only  the  fault,  but  the  whole  fault.  Thus 
the  Abbe  de  FEpee  was  written  down  a  failure,  (*/  eckorra^  de  Gerando.) 
Several  men  of  talent  tried  in  vain  to  reconstitute  thelanguageof  thesigns 
which  bred  only  error  and  confusion,''  (V.  Gabel,  p.  112;)  but  none  dared 
to  repeat  the  first  word  of  the  Abb6  de  PEpee — ^better  if  it  bad  been 
his  last  too:  ^'The  deaf  can  speiik  like  us  when  they^  are  instructed, 
and  the  only  meaus  to  render  them  to  society  is  to  teach  them  to  ex* 
press  themselves  viva  voce.^^  There  is  the  Gordian  knot  which  nobody 
dared  cut;  in  France,  at  least.  The  official  school  of  Paris,  which 
ought  to  have  been  the  field  of  culture  of  the  speech  for  the  mute  proteges 
of  Pereire  and  d6  I'Epee,  remained  a  fallow  ground,  because,  if  it  had 
been  plowed,  the  bones  of  the  immortal  dead  would  have  come  on  top  of 
the  furrows.  "  Is  it  not  enough  for  your  glory  to  be  destined  to  partake 
of  mine?"  wrote,  to  the  ambitious  Abbe  Sicard,  the  modest  anonyme 
who  had  unsuccessfully'  fought  in  himself  the  folly  of  authorship,  (de 
TEp^e  in  De  Geraudo.) 

But  the  glory  of  the  Abbe  Perrier  overtopped  that  of  his  predeces- 
sors. One  thing  alone  remained  of  Pereire,  his  dactylology,  intrusted 
to  Mile.  Lemarrois:  Vainly  had  Sicard  beseeched  for  it.  ''  You  are  the 
last  man  to  whom  I  would  surrender  it,''  proudly  aaswered  the  old 
dame,  and  octogenarian.  She  came  to  Paris,  where  I  heard  her,  to  give 
this  patrimony  to  the  children  of  her  benefactor.  But  these  young  meu< 
feeling  incapable  of  bearing  the  burden  under  which  their  grandfather 
and  their  granduncle  had  succumbed,  brought  the  dactylolog3',  the  key  to 
the  labors  of  Pereire,  to  the  Abbe  Perrier,  who  mislaid  it.  His  glory 
is  to  have  buried,  in  the  rue  d'Enfer,  the  last  dactyle  osselets  of  tbe 
master. 

After  this,  the  voices  which  at  intervals  rose  from  this  silent  enclo- 
sure were  sedulously  drowned.  Bebian  was  severely  punished  for  hav- 
ing tried  to  surpass  the  aforesaid  '^  glories.''  Ordinaire  lost  the  direction ; 
some  professors  had  to  leave  for  mere  essays  at  speech -teaching;  whilst 
others,  succeeding  too  well  abroad,  were  invited  in  the  school,  there  to 
be  ofOicially  strangled,  as  the  fly  is  at  the  invitation  of  the  spider  on  her 
cobweb.  I  name  Professor  Dubios,  born  deaf-mute,  now  speaking  and 
teaching,  with  his  noble  sister,  other  deaf-mutes  to  speak.    So,  too. 
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the  last  director,  M.  Loais  Vaisse — of  the  school  of  M,  Gallaudet,  in 
America,  twenty  years  a  teacher  of  mntism  in  New  York,  I  think;  first 
censor,  then  director,  of  the  institntion  of  Paris,  bat  concerted — like 
Dr.  Gillet  of  Jacksonville,  Brother  Cyrille  of  Brussels,  Saegert  of 
Berlin,  and  others,  to  the  art  of  making  children  born  deaf  speak,  who 
pablished  in  1870,  his  "  Prhicipes  sur  Venseignement  d^  la  parole  aux 
mueU^^  the  result  of  his  own  experience  in  the  class  of  speech  founded 
by  Itard — Louis  Vaisse  was  permitted  to  j)resent  his  titles  to  retired 
pay — Byzantine  phraseology  for  expulsion. 

What  class  was  this  ? 

In  1839,  Itard,  my  guide  in  the  art  of  educating  idiots,  died ;  and 
after  having,  in  his  capacity  of  surgeon  resident  in  the  institution  for 
forty  years,  seen  everything  done  in  it,  and  noted  everything  left  undone, 
bequeathed  his  fortune  to  found  the  teaching  of  speech.  His  money 
was  taken,  but  his  normal  school  of  speech  lasted  only  a  few  years. 
M.  Vaisse  had  become  at  once  useless  and  compromising. 

In  the  mean  while,  M.,Fourcade,  an  original,  it  was  .<aid — but  without 
originality  would  he  had- given  his  life  to  a  heroic  undertaking — 
commenced,  about  1864,  to  instruct  the  dumb  to  speak.  His  former 
studies  of  the  art  of  speaking  had  been  done  with  the  view  of  improv- 
ing its  histrionicr powers  ]  his  subsequent  ones  with  the  view  of  improving 
the  pronunciation  of  the  French,  which  leaves — ^let  us  acknowledge  it 
with  pride  for  this*  language  itself — great  room  for  improvement,  and 
the  latter  studies  of  M.  Fourcade  had  for  their  main  object  the  applica- 
tion of  bis  past  experiments  to  the  teaching  of  speech  to  the  mate. 
This  method,  result  of  this  triple  observation  of  the  same  phenomena, 
is  not  pablished.  But  from  the  papers  which  call  the  attention  to  Jiis 
lectures  and  pupils;  from  the  reports  of  official  commissions  upon  the 
results  of  his  lessons ;  from  correspondence,  private,  though  of  doctrinal 
interest,  one  can  infer  that  fiic  method  used  by  Professor  Fourcade  is 
based  on  sound  knowledge,  and  forms  remarkably  clear-speaking  pupils. 
With  the  assistance  of  anatomy  he  has  made  photographic  collections 
of  the  positions  of  the  external  and  internal  organs  during  speech , 
and  he  uses  them  to  demonstrate  to  his  pupils  the  positions  they  must 
assume  in  being  trained.  By  his  knowledge  of  the  physiology  of  the 
voice,  be  has,  more  than  anybody  else,  if  I  am  not  mistaken,  insisted 
upon  the  effects  of  the  voluntary  movements  of  the  diaphragm,  which  gave 
such  force  and  continuity  to  the  voice-qualities  attested  by  those  who  have 
heard  his  pupils — and  upon  the  proportion  which  must  be  established 
between  the  quantity  of  vocal  and  articular  labor  asked,  and  the  quantity 
of  air  which  the  lungs  must  furnish  to  accomplish  this  labor.  He  has 
also  instituted  valuable  passive  exercises  of  the  muscles  of  the  face 
and  neck,  which  a  long  silence  in  infancy  prepares  for  atrophy,  and 
final  paralysis.  It  is  by  these  local  gymnastics  that  Professor  Fourcade 
has  obtained  from  his  pupils  a  pronunciation  more  continuous  and 
harmonious  than  generally  comes  from  the  mouths  of  deaf  children 
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edacated  to  speak.  Such  is  the  opiniou  of  the  father  of  one  of  his 
papils,  M.  Oa<^D0D,  chemist  of  Paris,  who,  before  trusting  his  daughter 
to  him,  remained  two  weeks  iu  his  institution,  to  judge  for  himself.  I 
have  nowhere  seen  his  affirmation  inftrmed.  The  renown  of  the  pro- 
fessor opened  for  him  the  official  schools  of  the  mutes.    Was  it  favor, 

iustiee,  or  an  ambush  ?    Let  us  see : 

"  Paris,  April  30, 1866. 

"  Sir:  The  26th  of  October  last,  I  authorized  you  to  prosecute,  during 
three  months,  in  the  Imperial  Institution  for  the  Deaf  and  Mute  G-irlsof 
Bordeaux,  the  experimentation  of  your  process  of  demutization,  in  view 
of  its  theoretical  and  practical  value.  The  reports  of  the  prefect  and  of 
the  lady  superior  certify  that  you  have  satisfactorily  accomplished  your 
task.  Your  mission  had  for  its  object,  first,  to  initiate  the  sisters  into 
the  intelligence  and  jiractice  of  your  procedure ;  and,  secondly,  to  t^ach 
the  articulated  language  to  a  certain  number  of  pupils.  On  this  point, 
the  results  leave  much  to  be  desired.  This  new  experimentation  there- 
fore corroborates  the  judgment  passed  upon  your  method  after  its  trial 
in  the  Imperial  Institute  of  Paris.  It  appears  quite  certain  to  say  that 
it  could  endow  the  child  born  deaf  with  articulated  language,  but  only 
after  long  and  persevering  exertions.  However,  the  sisters  appreciate 
the  efficacy  of  your  method,  and  expect  from  it,  at  no  distant  time, 
satisfactory  results.  Consequently  I  allow  you  an  indemnity  of  five  hun- 
dred francs,  ($04.) 

"The  minister  of  the  interior, 

*<  LAYALETTE." 

''Bordeaux,  April  S,  1871. 

,''  Sir  :  My  sisters  believe  that  they  understand  enough  of  the  principles 

of  your  method  of  demutization  to  apply  it  successfully ;  and  if  ever 

the  circumstances  briug  you  to  Bordeaux,  you  will  be  able  to  judge  of 

it  yourself. 

"  SiSTKB  AMBROISE  FENASSE, 

"  Superior^ 

So  had  thought  the  good  sisters  of  Toulouse,  to  whom  the  indefati- 
gable teacher  had  given  his  method  and  his  lessons.  But  let  us  come 
back  to  the  official  schools.    The  following  letter  will  show  among  what 

elements  Fourcade  had  worked  in  Paris : 

'*  Pakis,  June  27,  1871. 

"My  Dear  M.  Fourcade:  You  are  fully  right  when  you  believe  iu 

the  interest  I  feel  for  your  labors,  whose  present  success  consoles  me  for 

the  actual  ill-will  of  our  French  institutorsj  in  regard  to  the  teaching  of 

the  mute  to  speak.    Without  going  so  far  as  yourself  in  the  principle 

of  what  you  call  demutization,  I  approve  of  your  labors,  even  when 

yon  oppose  them  to  mine,  in  which  I  have  unfortunately  been  betrayed 

by  those  whose  assistance  and  sympathy  I  needed. 

'« L.  V  AlSSE, 

"  Director  of  the  Institution  of  the  Deaf  and  Mute  of  Parh.^ 


THE    WOEK    OF   FOURCADE.  6S 

The  sacceas  upon  which  M.  Yaisse  complinaeuts  the  tin  fortunate  Four* 
cade  is  this :  In  November,  1869,  the  prefect  of  Yaucluse  had  invited  the 
municipal  council  of  Avignon  to  employ  him  to  create  an  institution  for 
the  deaf  and  mute.  Au  associate  offers  some  money  to  begin  with. 
The  name  and  the  fervor  of  Fourcade  attract  more  than  twenty  pupils, 
who  pass  brilliant  examinations.  M.  Yaisse  writes  encouragingly, 
but  the  associate,  who  first  called  him  his  master,  an  abbot  too  see- 
ing money  received,  makes  Fourcade  understand  that  such  a  respectable 
house  cannot  well  support  tlie  presence  of  a  '•  cabotin.^  But  at  least  was 
he  offered  some  compensation — a  place,  au  appointment — something  to 
live  upon!  Oh  yes,  Fourcade  was  sent  afoot,  two  or  three  times  a  week, 
ten  miles  off,  to  sing  at  the  chorister's  desk  (Intrin)  of  the  chapel  of  St. 
Michael  de  P^rigoulet.    He  is  not  yet  insane,  but  is  said  to  be  eccentric ! 


CHAPTER  III. 


! 

!  THE  ANGLO-AMERICAN  SCHOOL. 


History;  Visible  speech;   Methods;  Conclusion. 

2S.  History.— Tbe  labors  recently  undertaken,  in  England,  in  CanaiLi, 
and  in  the  United  States,  to  teach  the  mute  to  speak,  offer  as  much 
analogy  with  those  of  M.  Fourcade  as  the  personal  positions  of  tbe 
teachers  offer  contrast. 

Mr.  Alexander  Melville  Bell  published  his  theory  of  "  visible  speech," 
and  for  it  was  created,  at  the  University  of  London,  tbe  chair  of  vocal 
physiology,  M.  Fourcade  had  the  misfortune  to  apply  the  same  art  of 
elocution  to  the  teaching  of  the  mute,  where  a  tradition,  equivalent  to 
an  inquisition,  condemns  the  deaf  to  muteness.  Mr.  Bell  had  the  hap- 
piness to  see  his  son,  A.  Graham  Bell,  and  several  spirited  ladies  ac- 
complish the  same  task  in  free  countries.  If  Mr.  Bell  was  the  first  to 
teach  speech  physiologically,  M.  Fourcade  preceded  the  younger  Bell 
and  his  co-laborers  in  the  application  of  this  new  science  to  tbe  art  of 
making  the  mute  speak.  M.  Fourcade  had  the  gift ;  the  Bells  foaud 
the  support.  Nobody  was  worthier  than  Fourcade  to  be  the  chief  of 
this  school,  new,  or  resuscitated  from  the  writings  of  Pereire.  But 
those  who  make  martyrs  of  the  original  thinkers  take  good  care  to  de- 
prive them  of  some  of  their  higher  attributes,  that  they  may  be  repre- 
sented as  incapable.  Thus  the  physiological  method  of  making  the  mute 
speak  will  be,  in  fact,  if  not  in  right,  Anglo-American.  Another  Alsace 
gone ! 

We  are  obliged,  therefore,  to  study  this  art  where  it  prospers,  instead 
of  where  it  is  hunted  down.  The  Messrs.  Bell  have  now  no  school — one 
on  account  of  his  age  and  the  other  on  account  of  his  health ;  bat  their 
writings  exist,  and  their  successors  prosper.  I  have  seen  the  magis- 
terial dignity  and  quickness  of  Miss  Trask,  and  the  infinite  delicacy  of 
Miss  Hull  in  London  ;  but  I  have  not  3'et  had  the  opportunity  to  ap 
preciate  tbe  qualties  for  which  Miss  Kogers,  of  Northamptom,  Mass.,  is 
placed  in  tbe  first  rank  by  those  who  have  seen  her  school.  I  will  speak 
of  what  I  know  best. 

The  school  of  Illinois,  situated  at  Jacksonville,  is  aloMst  as  old  as  the 
State;  has  grown  with  it,  and  has  almost  nothing  to  ask  from  it,  but 
tbe  annual  subvention. 

Through  the  efforts  of  the  devoted  Dr.  Gallaudet,  the  school  of  Paris 
was  reproduced,  with  improvements,  in  Hartford,  New  York,  Jackson- 
ville, and  other  places.  Tbe  latter  school  is  managed  by  Dr.  Gillet,  an  in- 
stitutor  of  twenty  years'  experience.  The  other  oflBcers,  except  the  direct- 
ors.of  the  mechanical  labor  of  tbe  male  pupils,  are  all  ladies ;  for  either 
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boys  or  girls,  it  is  in  the  natural  order.  There  is  about  one  person  etn^ 
ployed  for  every  ten  pupils,  and  there  are  always  more  than  three  hun- 
dred inmates. 

29.  Visible  speech. — Until  1866,  Dr.  Gillet  had  taught  by  the  Ian- 
gnage  of  the  signs,  for  which  he  had  great  talent  and  reputation.  But  the 
reading  of  the  life  and  method  of  Pereire  shook  his  faith  in  it,  and  what  he 
saw  and  heard  of  the  pupils  of  Miss  Sogers  decided  him  to  send  his 
best  lady  teacher  to  learn  in  Massachusetts  the  rediscovered  art.  Thus 
it  sometimes  happens  that  the  smallest  American  States  give  light  to 
the  largest.  iSince  that  time,  Miss  Trask  opens  every  year  a  class  of 
speech  for  the  new-comers.  Though  her  first  lessons  are  individual,  to 
correct  the  peculiarities  of  each,  her  teaching  is  collective  for  from 
eight  to  fifteen  pupils,  standing  in  a  semicircle  around  her,  but  not 
separated  from  her  by  anything  like  the  oval  table  of  the  Germans.  She 
holds,  alternately,  a  little  stick,  to  mark  the  time  or  duration  of  the 
sounds ;  an  ivory  fork,  to  softly  direct  the  internal  organs  of  articulation, 
and  the  chalk  to  draw  or  write  as  instruction  requires.  She  also  uses, 
very  dexterously,  the  thumb  and  indesc-flnger  to  form  an  image  of  the 
cavity  of  the  mouth,  at  all  the  degrees  of  opening  desired  in  the  course 
of  the  lesson.  In  her  first  encounter  with  a  child,  she  uses  the  means 
of  communication  employed  with  him  at  home ;  but  after  a  very  few 
days  she  puts  those  means  aside,  and  employs  simultaneously  articu- 
lation, writing,  reading,  drawing,  and  teaches  them  by  example  to  imitate 
the  symbols  of  the  '^  visible  speech,"  made  by  herself  or  by  the  more  for- 
ward children,  without  any  admixture  of  manual  alphabet  or  mimic  lan- 
guage. The  chief  mode  of  teaching  at  Jacksonville,  as  well  as  in  !North- 
ampton  and  in  London,  is  by  the  '^  visible  speech  "  of  MM.  Bell.  I  will 
try  to  give  an  idea  of  it. 

It  is  represented  by  an  alphabet,  of  which  each  letter,  called  a  symbol, 
represents,  at  the  same  time,  the  sound  to  be  emitted  and  the  position 
of  the  organs  of  speech  during  its  emission  ^  the  form  of  the  letters 
being  the  very  form  the  organs  must  assume  to  pronounce  them,  be  the 
word  English  or  Mantchou.  One  cannot  understand  it,  yet  one  cannot 
proQoance  it  wrong ;  and  one  can  read  it,  without  knowing  what  it 
means,  to  another  who  will  know  its  meaning.  Thfis  will  unavoidably 
happen,  because  the  letters  or  symbols  represent,  as  would  drawings, 
the  mouth  in  its  varied  speaking  positions. 

In  this  phonetic  writing,  the  simple  voices,  or  vocals,  are  represented 
by  the  straight  vertical  line,  modified  by  the  addition  to  it  of  subordi- 
nate symbols,  which  indicate  the  parts  of  the  organs  where  the  voice 
undergoes  certain  modifications  to  form  the  different  vowels.  When 
the  sound  must  pass  through  the  nose,  that  line  is  slightly  undulated, 
as  is  the  velum  of  the  palate  in  this  passage. 

The  consonants  are  represented  by  curves,  not  unlike  the  letter  C,  but 
whose  positions  and  combinations  express  the  meaning  by  showing  the 
position  to  be  assumed  by  the  organs.  Thus,  the  convexity  toward  the 
6  m> 
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left,  as  iu  our  alphabet,  represents  the  curve  of  the  tongue  carried  back- 
ward, as  in  K;  the  same  symbol,  with  the  curve  turned  upward,  as  in 
Y ;  the  same,  with  carve  downward,  point  up,  as  in  T ;  the  same,  curved 
forward,  as  in  P,  and  so  on. 

Combinations  of  the  straight  and  curved  lines  form  syllables  and 
words.  There  are  also  marks  which  modify  a  sound,  (modifiers ;)  others 
which  shorten  it,  (glides;)  others  to  prolong  it;  and  others, like  accenti^, 
which  mark  the  emphasis  before  the  word  or  syllable  to  be  made  prom- 
inent 

In  the  class  and  class-books,  opposite  to  these  symbolic  letters,  there 
are  engravings  of  all  the  corresponding  positions  of  the  external  and 
internal  organs  of  speech,  and  also  our  ordinary  letters  and  syllable;). 
The  alphabet  and  ordinary  writing  are  taught  simultaneously  with  this 
physiological  alphabet ;  the  children  learn  to  write  and  read,  to  pro- 
nounce and  answer,  at  the  sight  of  the  two,  or  of  each  of  those  alpha- 
bets separately. 

30.  Method. — In  the  beginning  of  the  instruction,  one  meets  with 
great  diversities  of  disposition,  which  require  great  perspicuity  and 
patience  in  management ;  for  if  some  of  the  children  understand  at 
once  what  is  shown  to  and  required  from  them,  others  are  immovable, 
and  even  may  fall  into  a  taciturn  apathy,  from  which  they  sometimes 
come  out  only  when  a  ray  beaming,  nobody  knows  from  whence,  lights 
up  their  sensorium.  But  this  condition  of  impenetrability  of  their  senso- 
rium  to  the  means  of  education  may  last  a  long  while,  and  even  simulate 
idiocy.  However,  it  is  good  to  keep  in  mind,  against  discouraging  in- 
fluences, that  there  are  no  more  cases  of  profound  or  true  idiocy  among 
children  born  deaf  than  among  any  other  class  of  children;  and  that 
the  supposed  idiots  pointed  out  are  '^  enfanU  arriSrh^^  or  affected  with 
very  superficial  idiocy;  eftects  of  the  blanks  left  in  their  minds  by  the 
absence  of  the  whole  series  of  notions  which  enter  the  brains  of  other 
children  through  the  auditory  channel. 

Nevertheless,  since  there  is  no  room  here  for  these  physiological 
questions,  the  method  used  in  Jacksonville,  Northampton,  and  London, 
and  which  is  yet  in  its  period  of  development,  is  the  most  appropriate 
to  remove  the  darkness  of  mind  resulting  from  the  privation  of  the 
auditive  perceptions,  and  of  the  whole  order  of  ideas  which  are  derived 
from  these  perceptions.  All  the  parts  of  education  are  taught  by  Dr. 
Gillet  and  his  insiitutresseshy  speech  and  by  writing,  which  are  notouly 
for  the  mute,  as  it  is  pretended,  two  distinct  forms  of  language,  but  are 
co-relative  and  counterproofs  one  from  the  other.  By  this  double  process, 
as  Miss  Trask  here,  and  Professor  Yaiisse  in  Paris,  remarked  if  a  deaf 
pupil  does  not  speak  his  language  as  well  as  one  who  hears,  he  writes  it 
better  than  one  who  cannot  speak  it. 

Large  books  have  been  written  to  prove  that  the  child  born  deaf  can- 
not comprehend  spoken  language,  even  when  he  comprehends  that  which 
is  written.    But,  besides  the  mutual  support  which  these  two  forms  ol* 
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the  same  tbiog  afford  to  each  other  in  the  mind,  the  deaf,  like  the 
hearing  child,  nnderatands  them  both  equally,  by  intuition,  from  his  own 
procedure,  and  by  position  (given  to  the  words)  from  our  own.  Which 
of  us  has  looked  in  the  dictionary  for  the  meaning  of  a  single  word 
among  a  thousand  ?  Their  positions  defined  them  to  our  intnition.  But 
if  we  are  what  some  teachers  of  the  mate  appear  to  be,  the  biggest  books 
will  not  be  snfficient  to  put  in  position,  at  their  logical  places,  the  words 
whose  comprehension  we  3¥aiit  to  give  to  the  child  bom  mute.  Therein 
lies  the  logic  of  the  method  of  teaching  the  language.  Those  to  whom 
this  method  is  not  open  from  intuition,  too,  may  go  to  see  its  application 
to  the  less  gifted  of  the  children  in  the  school  for  idiots;  and  there  is  a 
very  good  one  near  by  Dr.  Gillet's  in  Jacksonville. 

But  I  see  that  I  have  left  the  class-room  of  Miss  Trask  to  enter  into 
the  explications  of  which  her  teaching  has  been  the  subject-matter. 
This  being  so,  it  may  be  as  well  to  continue  in  the  same  train,  after  hav- 
ing given  the  reader  to  understand  that  most  of  the  following  reflections 
resulted  from  a  conversation  between  Miss  Trask,  Dr.  Gillet,  and  my- 
self after  we  left  the  class-room. 

Imitation  was  at  first  an  empirical  mode  of  teaching  the  mute  to 
speak.  It  became  also  the  first  lever  of  the  methods  deserving  that  philo- 
sophical name.  Thus  the  training  by  which  this  aptitude  is  strengthened 
in  the  mute  must  be  made  a  mediate  part  of  his  instruction.  But  the 
short  road  to  call  the  attention  of  the  pupil  at  first  to  our  organs  of  speech, 
in  order  to  make  him  imitate  their  movements  by  his  own,  may  eventu- 
ally prove  the  longest  and  the  least  easy.  For  these  organs  of  his  have 
been  previously  impulsed  on^y  by  unconscious  movements  of  totality, 
and  their  internal  and  compact  structure  or  mechanism  allows  the 
child  to  perceive  but  a  few  of  the  more  external  and  extreme  movements 
of  the  speaking-organs  of  the  master.  We  must  not  forget,  also,  that 
the  deaf  and  mute,  in  order  to  learn  to  jspeak,  will  need  all  his  modali- 
ties of  feeling  the  vibrations  of  the  voice,  and  that  his  hand  must  be 
educated  for  the  duty  of  carrying  many  of  these  vibrations  to  the  brain, 
which,  in  its  turn,  will  send  back  to  the  executive  apparatus  the  order 
for  reproducing  them.  Meanwhile  the  month  in  its  turn  ought  to  learn 
how  to  direct  the  most  attentive  operations  of  the  touch  to  its  own 
component  parts,  as  the  tongue  or  lips,  which  can  exercise  toward  each 
other  the  functions  of  palpation,  as  the  hand  would  do.  We  should 
remember,  too,  that  the  same  tactile  education  is  due  to  the  temples, 
neck,  epigastrium,  and  wherever  the  vibrations  of  the  human  voice 
have  a  chance  to  be  perceived.  For  these  reasons — though  there  are 
others  also — it  seems  more  advantageous  to  choose  the  apparently 
more  circuitous,  but  really  surer  path  of  the  manual  imitations,  to 
exercise  upon  at  first — as  on  a  gymnastic  apparatus — the  aptitude  to 
imitate  of  the  new  pupils.  Soon,  indeed,  a  teacher  cannot  fail  to  per- 
ceive the  great  advantages  the  hand  affords  for  these  tactile  exer- 
cises upon  the  mouth  and  the  other  vibrant  parts  above  referred  to. 
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The  band  is  more  sensitive,  more  babitaated  to  feel  than  any  of  the 
iDterual  organs  of  speech ;  more  conscious  of  its  tactile  impressions ;  and, 
above  nil,  its  parts  are  admirably  distinct,  by  which  disposition  the  slight- 
estof  theirmovemegtsand  contacts  are  rendered  appreciable  by  the  regard 
and  by  the  tact.  On  thislatter  point,  it  would  be  a  grave  error  to  imagine 
that  the  deaf  pupil  makes  valuable  exercises  of  the  hands,  when  he  acts 
the  manual  alphabet  of  the  language  of  the  signs,  and  thereby  gains  some 
tactile  experience  which  could  be  afterward  transferred  in  his  stuily  of 
the  speech.  For  the  gestures  and  signs,  after  they  have  been  learned 
with  reflection,  knowingly  produced  and  photographed  seriatim  during 
the  first  scholastic  impressions,  will  fall  from  the  order  of  rational 
operations  into  that  of  automatism.  But  automatism  is  a  function  by 
which  the  act  is  aocomplishM  from  the  periphery  to  a  neighboring 
ganglion,  and  vice  versay  without  ascending  or  descending  communica- 
tion to  and  from  the  cephalic  center.  This  mechanism  suffices  to  exphiin 
altogether  the  incomparable  rapidity  and  precision  of  the  antpmatic 
operations,  particularly  those  of  the  hand,  but  also  their  imperfectibility 
and  intransferability  from  one  organ  to  another.  That  is  the  reason 
also  why  the  past  unconscious  movements  of  the  mouth,  no  more  than 
the  previous  hand  mimics,  do  not  prepare  these  organs  for  the  conscioas 
movements  which  will  be  needed  in  the  exercises  of  speech.  In  this 
wise,  the  exercises  of  imitation  are  at  first  rational,  but  by  routine  may 
become  automatic  to  the  point  of  stultifying  even  an  idiot.  On  the 
contrary,  manual  imitation  carried  with  spirit — ^as  we  do,  or  ought  to  do, 
in  educating  idiots — is,  the  antipode  of  automatism,  a  lively  intellectual 
exercise.  So,  when  you  use  either  the  regard  or  the  touch  to  make  the 
child  perceive  the  movements  which  produce  speech,  the  exercises 
which  promote  imitation  must  follow  each  other  as  the  unexpected  word:? 
from  an  unknown  and  interesting  book.  In  a  lesson  of  imitation  thus 
given  and  received,  the  impressions  have  to  pass  from  the  periphery  to  the 
encephalon,and  from  this  center  to  the  periphery  by  a  double  route  along 
the  sensitive  and  motor  nerves.  The  labor  of  imitation  is  conscious, 
though  rapid,  rational,  and  consequently  susceptible  of  transference. 
It  will  accordingly  be  possible,  when  convenient  and  opportune,  to  trans- 
fer this  work,  the  proiluce  of  digital  imitation,  to  the  organs  of  tb« 
speech,  when  this  transference  takes  place,  be  your  agent  the  regard, 
or  the  touch,  or  both. 

But  let  us  have  a  short  practical  digression  about  the  former.  The 
regard  has  likely  been  the  oldest  and  the  only  sense  substituted  for  the 
hearing  in  the  teaching  of  the  articulation  to  deaf  and  dumb  children. 
*'  They  were  taught  to  listen  with  their  eyes,"  said  the  books.  We  have 
described  several  of  the  means  and  appliances  used  to  that  effect  by 
several  schools.  But  new  ones  will  be  found ;  and  just  now  Dr.  Lemer- 
cier,  collaborator  of  Dr.  Auzou  in  the  manufacture  of  the  most  perfect 
anatomical  models,  called  elastics^  is  prepared  to  produce  a  vertical  sec- 
tion of  the  human  head,  natural  size,  in  which  all  the  pieces  of  anatom- 
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ical  physiology,  representing  the  organs  of  speech  in  the  act  of  pro- 
noaucing  each  sound  of  the  language,  could  be  inserted.  Upon  this 
piece  already  executed,  and  by  the  movable  pieces,  to  be  made  to  order, 
not  only  the  teacher  will  be  able  to  leisurely  demonstrate,  de  visu  et  taetu^ 
the  most  hidden  positions,  but  his  pupils  will  be  enabled  to  repeat  alone 
at  any  time  their  exercises  of  speech  with  a  better  guide  than  the  mir- 
ror of  Don  Lopez,  the  symbols  of  M.  M.  Bell,  or  the  photographs  of  Pro- 
fessor Fourcade.  For  it  is  a  fact,  which  everybody  can  ascertain,  that 
the  sight  of,  and  the  contact  with,  substantial  models  or  plastic  examples 
invite  to  imitation  infinitely  more  than  the  regard  alone,  made  attractive 
by  plan-drawings  or  pictures.  But  these  excellent  objective  instruments, 
and  others  to  come  no  doubt,  will  never  push  aside  and  out  of  practice  the 
subjective  process  by  which  the  conscious  touch  of  the  mute  is  developed  to 
its  highest  power  of  reflected  tactiHty,  and  concentrated  from  the  hand  and 
periphery  to  the  buccal  cavity.  This  done,  the  pupil  will  be  able  to  feel 
the  most  minute  changes  in  the  position  of  his  organs  of  speech,  and 
will  soon  become  habituated  to  produce  them,  at  first  by  imitation  after 
examples  or  models  like  those  of  Dr.  Lemercier,  then  on  command  of 
his  master,  or  on  challenge  of  his  comrades,  in  mutual  lessons,  in  which 
each  pupil  in  his  turn  is  master  or  scholar,  with  some  hearing  friend  as 
jadge;  and,  lastly,  from  his  own  will  and  spontaneity  (propria  motu)  in 
practical  successions  of  voices  and  articulations,  whose  continuity  and 
modulation  will  soon  be  the  speech. 

One  can  now  understand  the  propriety  of  the  expression  by  which  I 
characterized  imitation  as  the  first  lever  of  the  teaching  of  speech. 
To  this  lever  motors  were  needed,  and  they  are  found  in  the  regard  and 
touch,  educated  to  the  rank  of  intellectual  functions.  In  possession  of 
these  three  instruments,  the  deaf,  absolutely  dumb,  will  speak ;  that  is, 
say  what  he  feels,  and  feel  |what  he  says.  For  the  deaf  who  distin- 
guish in  various  degrees  the  voices  but  not  the  words,  who  have  an  idea 
of  the  speech  but  cannot  imitate  it  by  want  of  a  sufficient  auditive  per- 
ception, this  special  sensation  must  be  revived,  as  is  the  touch  in  the 
blind,  the  eye-sight  in  the  painter,  the  smell  in  the  perfumer.  This  is 
the  object  of  a  sensorial  education,  in  which  our  ancestors  have  preceded 
as.  Pereire  extended  the  audition  of  the  subjects  of  this  third  category 
so  far  that  he  brought  some  of  them  to  the  point  of  following  a  con- 
versation without  looking  at  the  mouth  of  their  interlocutors.  With 
our  newly-acquired  knowledge,  we  must  be  capable  of  producing  the 
same  results  without  showing  too  much  vanity. 

A  last  remark  on  speech.  It  is  the  result  of  a  complex  function, 
spontaneously  i>roduc6d  in  ordinary  children,  and  artificially  in  those 
born  deaf.  The  artifice  consists  in  developing  separately,  then  altogether, 
by  a  sort  of  fusion,  its  elements,  which  are :  the  air  expired  with  certain 
managements ;  the  same  air  rendered  sonorous  by  its  passage  before 
cords  more  or  less  tense,  (vocal  cords,)  and  under  a  vibratile  tongue, 
(epiglottis })  this  same  sound  rendered  articulate  in  it^s  course  along  a 
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series  of  orgaus  which  open,  shut,  redress,  or  flatten  themselves  to  pre- 
pare, for  one  or  the  other  issue,  (mouth  or  nostrils,)  the  exit  of  sweet, 
slow,  short,  long,  stridant,  sibilant,  or  explosive  syllables,  aocordiD^  to 
the  obstacles  which  they  meet  on  the  .way.  Tbey  succeeded  first  in 
makingthe  mute  speak  bysimple  imitation  of  the  one  person  by  the  other; 
then,  to  personal  imitation,  was  added  that  of  objects  by  th^  sight. 
This  latter,  by  the  improvement  of  the  objects,  became  anatomic, 
and  by  the  progress  of  the  methods  physiologic.  But  no  great  stride 
has  been  made  in  the  use  of  imitation  by  the  mute,  because  its 
training  was  not  first  made  upon  the  external  organ,  like  the  band,  and, 
later,  transferred  to  the  internal  ones  of  the  speech ;  which  is  the  only 
way  to  endow  this  function  with  intelligence,  quickness,  and  precision. 
They  have,  like  Pereire,  I'Abb^  Villa  in  Milan,  Don  Lopez  in  Madrid, 
Yaisse  in  Paris,  Magnat  in  Geneva,  Fourcade  at  all  the  stations  of  his 
cross,  and  others  in  Savoy,  Belgium,  Switzerland,  employed  the  manual 
touch,  and  the  natural  capacity  of  some  organs  for  the  perception  of  the 
vibrations  of  the  voice;  but  I  am  not  aware  that  any  one  since  Pereii^ 
ever  tried  to  elevate  the  touch  of  the  deaf  to  the  degree  of  efficacy  of  that 
of  the  blind,  nor  transferred  this  sense,  once  intellectualized,  from  its  ex* 
ternal  and  particular  manual  sphere  of  action,  to  the  internal  orgaus  of 
speech.  One  feels  that  there  is  here  a  whole  field  to  be  cultivated :  for 
the  organs,  components  of  these  parts,  from  the  diaphragm  to  the  lips, 
are  susceptible  of  a  conscious  touch,  and  of  a  reflective  obedience  to  the 
dictates  of  the  will.  This  too  is  to  be  done:  the  touch  as  well  as  imita> 
tion  must  have  its  special  training-classes. 

31.  Conclusion. — Prom  this  review,  therefore,  it  would  be  unjust  to 
conclude  that  the  old  methods  of  making  the  mute  speak  were  wrong ; 
we  ought  to  say,  incomplete.  Except  in  the  period  and  in  the  country 
where,  to  erase  the  name  of  Pereire,  the  tradition  was  spirited  away,  this 
method,  and  the  art  which  realizes  it,  have  progressed  by  the  accretion 
of  new  anthropologic  discoveries. 

We  conclude  from  this  rapid  survey  of  the  teaching  of  the  deaf  and 
mute  in  several  countries,  that  the  schools  where  they  are  taught  no 
other  means  of  communication  than  the  gestures  and  writing  are 
schools  of  mutism. 

The  French  school,  if  it  goes  back  to  the  practice  of  Pereire  and  to 
the  first  declaration  of  De  I'Ep^e,  will  become  equal  to  the  others;  and 
if  it  forces  the  cultivation  of  the  tact,  even  unto  the  organs  of  speech, 
will  reach  the  first  rank. 

The  will  of  Itard  ought  to  be  respected,  and  his  legacy  faithfully 
applied  to  a  normal  class  of  speech  in  the  school  of  Paris. 

The  schools  supported  by  the  state  have  for  their  obje45t,  not  compe- 
tition with,  and  discouragement  of,  private  enterprises,  but  to  test  and 
improve  their  methods,  and  mainly  to  turn  out  competent  teachers  for  the 
day-schools,  like  the  one  of  the  Abb6  de  I'Ep^e,  or  familial  schools, 
like  those  of  Pereire  and  Jauke. 
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Where  some  of  the  deaf  children  board,  the  school  mast  be  like  a 
family,  managed  by  women,  and  accessible  to  the  other  children,  inde- 
fatigable masters  of  speech  and  of  sociability.  Women  are,  under  all 
combinations,  the  best  teachers,  particularly  of  speech,  and  must  instruct, 
as  well  as  educate,  the  deaf  children  of  both  sexes  in  common. 

The  schools  where  speech  is  taught  alone  have  a  scientific  stand- 
ing. The  teachings  of  speech,  mainly  characterized  by  imitation,  or 
sight,  or  touch,  do  not  represent  exclusions,  but  only  predominances 
of  one  procedure  of  teaching  upon  the  others.  By  calling  to  their  aid 
descriptive  and  plastic  anatomy,  and  the  physiology  of  the  senses, 
these  schools  invoke  mutual  friends,  which  cannot  fail  to  operate  an 
early  fusion  of  all  the  methods  in  a  single  and  final  one.  Already 
the  means  employed  in  the  various  schools  of  speech  may  be  character- 
ized as  physiologic,  and  the  time  cannot  be  far  distant  when,  by  the 
identity  of  their  principles  and  the  conformity  of  their  teachings  to 
the  procedures  of  nature,  they  will  deserve  the  collective  appellation 
which  Miss  Hull  found  in  her  clear  foresight:  the  natural  method 
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As  I  premised  in  the  first  part  of  this  report,  very  few  of  the 
facts  relating  to  educdtion  could  be  seen  at  Vienna.  Concerning 
the  edtication  of  the  deaf-mute^  for  instance,  there  was  only  one  school 
represented  in  the  Welt-Ausstellung^  the  Spanish,  and  admirably  too ; 
but,  for  comparison,  we  had  to  go,  not  only  to  Paris,  to  Rotterdam,  to 
Dresden,  to  our  own  Jacksonville,  &g.,  but  it  was  necessary  also  to  go 
back  in  the  history,  even  in  the  mysteries  of  the  origins  of  these  schools 
for  deaf-mutes,  in  order  to  comprehend  the  philosophy  of  their  education 
and  the  drift  of  the  progress  in  the  method  of  their  instruction. 

Moreover,  I  am  aware  that  since  the  travels  and  studies  de  visu  on 
which  this  report  is  founded  were  gone  through,  in  1873,  several  new 
facts  may  have  transpired  which  may  modify  some  of  the  details  of  my 
conclusions,  or  sooner  open  new  prospects.  To  note  only  one  of  those 
of  which  the  news  has  reached  me :  M.  Eugene  Pereire  has  called  Pro- 
fessor Magnat  from  Geneva  to  Paris,  to  open  a  school  for  the  teaching 
of  the  deaf-mutes  to  speak,  in  honor  of  Jacob  Rodrigues  Pereire,  and 
it  is  to  be  as  much  as  possible  in  imitation  of  his  method.  This  will 
be  a  great  progress  for  Paris,  where  a  class  of  articulation  is  now  inter- 
mittently set  afloat  to  prevent  the  heirs  of  Itard  from  recovering  the  mis- 
used property  bequeathed  by  him  for  a  class  of  speech. 

In  due  honor  to  him,  Itard,  my  first  teacher,  and  of  J.  B.  Pereire, 
whoai  the  intellectual  guides  of  my  youth  venerated,  I  have  concluded 
this  second  part  of  my  report,  leaving  unfinished  the  first  and  unwrit- 
ten the  third,  though  its  subject,  the  education  of  idiots^  is  as  dear 
to  me  as  the  teaching  of  speech  to  the  mute  wa«  to  Itard  and 
Pereire — thus  paying  the  debt  of  my  friends  first,  and  trusting  that  the 
time  may  be  spared,  and  the  strength  left  me  to  finish  the  parts  of  this 
work,  which  I  consider  as  my  own  indebtedness  to  truth,  a  pretext  a  la 
Penelope  to  live  a  little  longer. 
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CHAPTER  I. 

FOREIGN  SCHOOLS  FOR  IDIOTS. 

Origin  of  such  education  ;  German  schools  ;  German  methods  ;  The  school 
OF  Gladbach  ;  Belgian  and  Dutch  schools  ;  Ghebl  ;  Ghent  ;  The  Hague  ; 
French  schools  at  Bicarb,  La  Salp£tri£re,  Gentilly  ;  English  schools  at 
Essex  Hall,  Earlswood,  Lancaster,  Korman  Field. 

32.  Origin. — ^Nezt  in  order — I  mean  in  order  of  special  teaching — 
would  come  a  survey  of  what  was  exhibited  in  Vienna  and  seen  in  Eu- 
ropean schools  for  the  education  of  the  blind.  But  we  have  seen  nothing 
new  and  worthy  of  special  encomium  ^  on  the  contrary,  some  alterations 
which  do  not  seem  for  the  better ;  for  instance,  the  limitation  of  their 
professional  teaching  to  music  in  two  forms— instrumental  execution  and 
tuning.  Under  the  leadership  of  Dr.  Howe,  the  blind  have  been 
better  taught  than  that  in  this  Republic  Being  here  particularly  in- 
terested in  the  principle,  we  have  already  shown  the  theory  of  the  sub- 
stitution of  the  sense  of  touch  for  that  of  sight : 

1st.  When  Pereire  taught  Mile.  Lemarrois,  her  mother,  and  all  her 
family  to  speak  and  read  by  the  touch  on  the  arm,  or  in  the  hand  of 
each  other; 

2nd.  Saboureux  exposing  the  theory  of  this  fact  and  demanding  its 
application  to  the  teaching  of  the  blind ; 

3rd.  The  Abb6  de  TEp^e  advocating  this  idea  of  his  acquaintance 
Saboureux : 

4th.  Long  before  Haiiy  realized  it  (1784) — a  realization  which  de- 
manded more  benevolence  than  brains.  Therefore  we  break  the  chrono- 
logical order  in  favor  of  the  rational  order  which  calls  for  the  education 
of  idiots  and'  feeble-minded  children. 

This  education,  too,  was  like  an  offshoot  of  that  of  the  deaf-mutes. 
Not  only  did  Itard,  forty  years  physician  in  the  Parisian  Institution, 
conduct  there  the  experimental  training  of  the  Sauvage  de  VAveyron^ 
but  he  applied  to  it  the  same  pjiysiological  ideas  which,  in  Pereire,  had 
received  the  approbation  of  Lecat,  Rousseau,  and  Buffon.  Happily,  the 
period  of  incubation  and  development  of  this  idea  may  be  omitted  here, 
where  are  wanted  only  the  results  arrived  at  in  educating  idiots. 

Few  of  these  results  could  be  seen  in  the  Welt-Ausstellung,  but  the 
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balk  were  scattered  in  many  schools,  all  created  since  1840.  I  had 
before  starting  visited  the  American ;  so  that  with  memory  fresh  from 
the  doings  at  home  I  conld  see  and  compare  what  was  done  abroad. 

33.  1.— German  sohools  for  idiots— method. — Germany  did  not 
impress  me  as  having  made  much  progress ;  bat  I  have  not  seen  all  her 
schools.  Speaking  only  of  those  I  visited,  where  I  expected  the  best  I 
foand  the  worst,  that  is  at  Berlin  and  Dresden.  I  had  in  my  mind  the 
labors  of  Sagaert,and  ander  my  eyes  places  qaalifiable  only  by  negatives ; 
nnmedical,  anclassical,  hardly  cnstodian.  Bat  Sagaert  had  left  the  direc- 
tion of  the  school  for  idiots  and  deaf  children  for  the  more  influential 
position  of.  intimate  counselor  of  the  Kaiser  in  all  matters  of  education . 
His  mind  was  now  scattered  in  his  pupils,  two  of  them  already  named, 
Kratz  of  Liegnitz,  and  Linartz  of  Aix-la-Chapelle,  (Aachen.)  In  tlie 
Grerman  school  it  has  been  a  mistake^  or  a  necessity  to  be  regretted,  to 
mingle  the  idiots  with  the  mutes;  the  former  being  harmed  in  several 
ways,  and  benefited  in  almost  none  by  the  often  rude  contact  of  the  lat- 
ter, and  the  teacher  of  both  being  overtaxed,  and  also  i1Mieli)ed.  For, 
if  the  state  iustitutions  are  tolerably  supplied  with  subteachers  and  at* 
tendants,  the  provincial  ones  are  miserably  provided ;  and  with  grief  I 
left  Liegnitz,  w^ere  I  saw  Eratz  working  like  three  or  four  men. 

I  also  saw  the  children  take  a  meal  of. only  a  piece  of  dry  dark  bread, 
though  cheerfully ;  and  the  building  was  very  dilapidated,  though  clean 
and  well  aired,  with  fine  open  grounds.    The  province  is  poor. 

The  school  of  Crashnitz,  near  Breslan,  is  large  and  well  provided.  I 
did  not  penetrate  far  enough  north  to  see  it,  nor  those  of  Bendorf,  Stet- 
tin, Hanover,  nor  the  much-vaunted  one  of  Dr.  Laudenberger  near  Stut- 
gard.  But  I  saw  the  school  of  Gladbach,  near  Dussehlorf,  whose  name, 
written  over  the  front  gate,  is  Hbphata. 

This  institution  has  existed  fifteen  years  under  the  direction  of  Dr. 
Barthold,  a  pupil  of  Laudenberger — a  man  of  rii>e  and  confirmed  ideas, 
which,  if  not  entirely  right,  may  be  grasped  and  discussed. 

The  grounds  are  fine,  the  buildings  have  a  conventual  air,  like  our 
old  College  cTAuxerre^  built  by  Amiot — minus  the  elegant  chappelle. 
There  are  one  hundred  and  thirty  pupils — uinety  boys  and  forty  girls — 
taught  by  two  male  teachers,  and  ten  femafes  who  attend  to  general 
nursing,  education  in  cleanliness,  and  elementary  good  habits.  The 
rooms  are  scantily 'furnished  with  models,  charts,  &c.,  but  full  of  desks, 
and  the  desks  full  of  pupils.  College  reminiscences  again  forced  their 
way  into  my  mind,  not  because  we  too  were  idiots  (of  some  sort),  but 
because  those  of  Gladbach  were  almost  as  crowded  as  were  we  with 
books,  slates,  and  similar  instruments,  which,  if  they  do  not  sharpen, 
must  dull  the  wit — files  used  the  wrong. way.  I  have  seen  no  gymnas- 
tics, no  course  of  muscular  and  sensory  training,  no  series  of  acts  of 
imitation,  no  manual  exercises.  I  must  have  missed  the  exercises  of 
speech,  which  cannot  be  omitted  in  a  school  for  idiots. 

Girls  and  boys  are  educated  together;  they  live  at  home  or  with  some 
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friend  if  possible,  coining  to  the  classes  only,  and,  Tv^hen  capable,  spend- 
ing part  of  their  time  where  they  are  apprenticed  preparatory  to  leaving 
the  iustitntion.  I  am  sorry  to  say  that  I  saw  no  playthings.  Life  is  not 
only  studious,  but  it  looks  serious  at  Gladbach ;  two  facts  reflecting  the 
social  condition  of  the  surrounding  population.  Accordingly,  as  soon 
as  possible  the  idiots  are  set  to  work,  the  girls  housekeeping  and  sewing, 
the  boys  hewing,  spading,  &c.,  in  the  grounds  of  the  institution  ^  in  bad 
weather  all  making  baskets,  hosiery,  list-shoes,  &c.,  for  the  trade. 

A  cent  is  one  cent,  says  the  proverb.  Absurd !  It  may  be  one  dollar  or 
an  eagle.  Wherever  work  is  paid  for  in  copper,  silver  is  retained  by  the 
tradesman,  and  gold  is  hoarded  by  a  lauded  or  military  aristocracy. 
The  idiots  have  not  yet  secured  the  eagle,  and  work  hard  for  the  copper. 
Once  earned,  I  believe  it  is  applied,  as  far  a^it  can  go,  to  their  comfort. 
However,  these  children  look  well  5  I  could  not  say  happy,  for  they  look 
happy  only  when  they  are  happy.  German  education  may  be  thus 
summed — instruction,  occupation,  no  training  of  the  functions.  I  am 
aware  that  Sagaert,  Linarts,  and  Krats  have  higher  ideas ;  but  other 
schools  are  lower  than  Gladbach's,  which  remains  for  me  the  represen- 
tative of  the  average  education  for  idiots.  If  I  am  mistaken,  I  should 
like  to  be  corrected. 

34.  BELaiAN  AND  DUTCH  SCHOOLS  FOR  IDIOTS.— I  have  seeu  idiots 
kept  only  in  two  places  in  Belgium.  In  Gheel  about  fifteen  were  set 
free  according  to  the  remarkable  system  of  mauagementof  the  insane 
in  that  village;  and  consequently,  nearly  every  one  of  them  is  a  type  of 
individaality.  One,  Adrienne  Jack,  shows  real  talent  for  ornamenta- 
tion, otherwise  low  in  idiocy.  There  is  not  room  here  to  describe  his 
brother  and  the  others.  I  should  not  be  surprised  to  hear  that  Dr. 
Bulkens,  awakened  to  the  importance  of  the  work,  and  tempted  by  his 
exceptional  opportunities,  has,  since  our  conversation,  organized  a  school 
for  idiots  on  a  familiar  plan,  somewhat  analogous  to  the  one  he  uses  for 
the  treatment  of  bis  1,600  insane  patients. 

In  Ghent,  the  celebrated  hospital,  Guislain,  contains,  with  470  insane 
inmates,  70  idiots,  30  paralytics  and  gatetLx,  40  who  are  able  to  go  to 
school.  The  school,  once  organized  for  the  insane  by  Guislain,  resembles 
those  founded  by  Leuret  at  Bic^tre,  and  Trelat  at  the  Salpdtri^re« 
Contemporary  conceptions  good  for  insanes,  inappropriate  for  idiots. 
Thus,  in  the  Guislain  school,  the  idiots  learn  to  write,  read,  and  cipher, 
if  they  can.  But  there  are  no  gymnastics,  no  training  of  the  senses,  no 
drawing  lessons,  none  of  the  specific  forms  of  education  corresponding 
to  the  native  incapacities  of  the  idiot  The  successor  of  Guislain,  Dr. 
Ingels,  is  well  aware  of  these  deficiences ;  but  what  csin  he  do  when  Fr^re 
Thomas  says  N0I  Ghangethe  name  (which  is  always  pseudonymous) ;  it 
is  the  same  brother  who  overrules  Dr.  Arteau,  in  Lyons,  at  the  hospital 
of  the  Anticaille,  and  wherever,  by  dint  of  humility,  he  has  seized  a 
crushing  power. 

Id  Holland  this  pressure  has  been  set  aside,  and  men  can  do  what  they 
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think  right.  The  exercise  of  this  faculty  has  developed  in  this  little 
nation  a  marvellous  sense  of  the  proportion  to  be  kept  between  the 
means  and  the  object ;  proportions  of  which  their  school  for  idiots  offers 
a  correct  example;  marvellous,  considering  the  exaggeration,  or  the  scan- 
tiness, of  the  means  elsewhere  attributed  to  the  same  end. 

The  institution  for  the  education  of  idiots  was  founded  at  the  Hague, 
under  the  patronage  of  the  present  Queen  of  Holland,  with  the  concur- 
rence of  Hirsch,  the  great  teacher  of  the  deaf-mutes  of  Rotterdam,  and 
of  Schroeder  von  der  Kolk,  the  physiologist^  of  whom  the  loss  was  so 
soon  afterward  to  be  lamented. 

When  I  visited  the  school,  it  was  under  the  judicious  management  of 
Professor  Moesveld.  It  accommodated  twenty-seven  girls  and  forty 
boys  of  various  ages,  and  educated  them  togetherin  alt  grades.  T wentj« 
five  out  of  the  whole  number  were  day  pupils,  who  nightly  went  home, 
but  a  larger  number  were  leaving  the  class-rooms  between  lessons  to 
spend  part  of  their  time  in  the  shops  of  the  neighborhood,  learning  a 
simple  trade,  as  making  cigars,  mats,  bottoms  of  chairs,  &c.  This  is 
evidently  the  result  of  what  may  be  called  the  policy  of  the  Dutch  plan 
of  education,  and  can  be  written  down  the  ensemble  of  the  means  of 
keeping  alive  the  family  feelings  and  habits  in  the  parents,  as  well  as 
in  the  child ;  of  habituating  the  neighbors,  and  particularly  the  children, 
to  look  kindly  toward  the  idiot ;  to  give  him  habits  of  industry  under 
kind  supervision ;  to  assist  him  first  as  a  helpless  apprentice,  later  as  a 
defenseless  helper ;  of  giving  confidence  to  the  idiot,  who  is  naturally  or 
experimentally  apprehensive  of  contact  with  wit  and  craftiness.  They 
seem  to  consider  here  that  the  idiot  loses  more  than  he  gains  by  barter- 
ing his  family  feelings  and  his  opportunities  and  friendly  associatious 
in  labor  for  a  little  reading,  ciphering,  drawing,  and  improved  standing 
before  a  public  ottener  supercilious  than  benevolent  Accordingly, 
they  have  tried  to  accumulate  in  his  favor  the  advantages  of  the  school 
for  learning,  and  of  the  family  and  neighborhood  associations  for  the 
sake  of  sociability  and  happiness. 

To  obtain  the  moral  effects  of  this  plan,  the  school  is  situated  in  the 
center  of  the  city ;  it  is  of  easy  access,  and  is  surrounded  by  the  labor- 
ing population,  so  that  the  children  may  be  in  and  out,  taught  inside  or 
at  work  outside,  without  trouble  or  more  loss  of  time  than  is  required  for 
an  airing. 

The  institution  may  be  described  as  a  collection  of  old,  but  Holland- 
clean,  residences,  connected  by  cheap  sheds,  appropriated  for  gymnastic 
exercises,  of  which  the  doors  and  windows  open  at  the  sun.  The  gar- 
dens in  front  have  been  made  into  one  yard,  well-drained  and  graveled ; 
fine  trees,  with  tops  widespead  like  umbrellas,  have  been  spared  at  a 
distance  from  the  buildings.  In  fine  weather  these  grounds  may  be 
made  to  supply  room  for  active  training  and  play ;  a  compensation  for  the 
exiguity  of  the  apartments.  If  the  institution  is  not  showy  in  its  build- 
ings, it  is  rich  in  the  essentials  of  a  school.    It  employs  nine  teachers, 


CONTINENTAL   SCHOOLS   FOB   IDIOTS.  79 

male  or  female,  besides  the  numerous  servants  for  sixty-seven  pupils,  a 
part  of  whom  only  are  residents.  The  children  are  treated  with  quiet 
kindness,  and  great  pains  are  taken  to  make  them  write  and  read,  and 
particularly  speak,  which  seems  here  the  touch-stone  of  success  in  edu- 
eating  them.  The  elementary  notions  of  objects,  as  form,  color,  usage,  or 
combination,  are  not  neglected,  but  an  appropriate  occupation,  and 
through  it  a  steady  habit  productive  of  some  good,  is  the  desideratum 
toward  which  all  ^orts  tend.  Accordingly,  the  children  are  well  looked 
for,  not  only  in  the  school  but  out  of  it ;  not  only  for  their  present  wants, 
but  for  their  future  position  and  happiness.  The  superintendent  and 
his  efficient  (not  figure-head)  trustees  are  in  direct  communication  with 
families  willing  to  take  an  idiot  as  an  apprentice,  for  a  few  hours  daily 
at  first.  If  the  arrangements  succeed,  they  examine  the  pupil,  ascer- 
tain his  progress,  the  quantity  of  labor  exacted,  and  the  general  and 
moral  character  of  his  associations;  and  when,  little  by  little,  the 
ties  which  connect  the  child  with  the  institution  are  naturally  severed, 
they  feel  that  they  have  not  only  educated  their  charge  to  the  best  of 
bis  and  their  ability,  but  left  him  in  the  best  circumstances. 

You  feel  this  objective  and  this  sancftification  of  human  efforts  more 
here  than  anywhere  else.  Visiting  these  institutions,  each  will  leave  on 
your  mind  .its  impression,  which  is  like  its  Hgnalemewt;  in  one  you  feel 
the  motor  to  be  the  self-pride  of  the  superior  officers,  in  another  the  hap- 
piness of  the  children,  in  another  a  desire  for  theatrical  effect,  in  an- 
other a  sincere  Christianity,  in  another  a  cold  pressure  upon  the  re- 
cipients of  care  or  of  alms.  Here,  you  feel  that  the  children  are  edu- 
cated in  the  prevision  of  preparing  them  for  the  position  which  will  suit 
them  best  in  a  society  of  kind  realists.  Epileptics  are  not  admitted ; 
that  is  practical  too. 

So  that  geography  brought  in  close  contact  two  very  different  modes 
of  comprehending  our  subject.  On  the  eastern  side  of  the  Escaut, 
idiots  are  educated  as  brothers  and  sisters,  as  near  home  as  possible? 
and  are  cared  for  by  women ;  and  they  are  prepared  and  provided  for 
a  future  commensurate  to  their  forces  and  their  desires  in  not  uncon- 
genial society.  On  the  western  side,  male  idiots — ^1  have  not  seen  the 
girls — are  shut  up,  in  the  hope  of  receiving  a  minimum  of  education, 
which  they  do  not,  and  without  hope  of  seeing  a  mother's  face;  instead  of 
which  they  see  a  male-keeper's.  The  Dutch  is  the  common-sense  system  ; 
the  Belgian  is  called  the  religious  and  hogpitalier;  in  the  Hague  the 
children  are  prepared  to  improve  in  this  world  and  to  enjoy  a  bit  of  it ; 
in  Ghent  they  are  treated  like  innocents  needing  no  improvement  to  go 
to  heaven. 

35.  Fbbngh  schools  fob  miOTS.— Not  only  did  the  French  open 
the  first  public  school  for  idiots  in  1841-42  at  the  Hospice  des  Incurables 
de  la  rue  SL  Martin,  since  transferred  to  Bic^tre,  but  they  produced 
the  philosophical  history  of  the  J^ducatum  du  Sauvage  de  PAveyron  and 
the  classical  treatise  on  the  Traitemmt  Moral,  SygUne  et  JSducation  des 
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Idiots — ^two  books  whose  superiority,  or  at  least  whose  priority,  is  not 
yet  contested.  How  is  it,  then,  that,  with  sach  .odds  in  their  favor,  the 
French  officials  feel  so  nervoas  when  they  are  asked  for  a  permit  to  visit 
their  schools  for  idiots  T  There  was  a  time  when,  after  sach  visits, 
Horace  Mann  and  Oeorge  Sumner  would  write  home  that  Massachusetts 
could  not  do  a  minute  longer  without  a  school  for  idiots,  and  the  South- 
Boston  school  was  voted  into  existence ;  Sagaert,  inspired  by  the  re- 
ports of  the  Hdpital  des  Incurables,  opened  the  school  of  Berlin ;  Prince 
Albert  created  Earlswood ;  Gnggembul  wa«  the  only  one  who  never 
heard  or  read  about  Bic^tre,  and  behaved  accordingly. 

30.  School  for  idiotic  boys  at  BicStre. — Why,  then,  ashamed  of  that 
school  T  For  a  third  of  a  century  it  has  had  the  same  unique  teacher; 
the  same  two  uniformed  attendants,  cape  in  hand ;  the  same  musicians 
playing  as  if  they  were  deaf,  though  only  blind;  the  same  school-mate- 
rial, old  benches,  unique  black-boards,  &c. ;  we  would  almost  say  the 
same  pupils,  so  general  is  the  sameness.  Everything  is  preserved  as 
with  Rip  Van  Winkle. 

Let  us  look  closer.  There  are  sixty-four  children ;  some  idiots,  to  be 
sure,  even  gateux;  but  fifty-tt^o  epileptics.  Everybody  knows  the 
difference  in  regard  to  education.  Yet  a  visitor  coming,  ^^En  avant  les 
Spileptiques !  ^  (Forward,  the  epileptics  I)  It  is  not  the  fault  of  the 
teacher;  it  is  the  rule.  Tii^enty  of  them  play  on  musical  instruments; 
they  can  fence,  with  small  prospect  of  becoming  as  useful  to  their  conn- 
try  as  either  of  the  Graniers  (do  Gassagnac.)  Well,  we  pass  on,  asking 
for  true  idiots.  The  officials  become  uneasy,  like  their  superior  of  the 
Parvis  Notre  Dame ;  they  had  forgotten  the  idiots.  I  do  not  blame  the 
teacher  personally,  who  has  his  hands  more  than  full  with  the  sixty 4bur 
pupils  of  all  kinds.  On  the  contrary,  to  relieve  his  mind,  I  point  to  a  little 
fellow,  (jEt.  10,)  and  ask  "What  is  the  matter  with  himf  "A  very  low 
idiot."  "Is  he  educated!"  "Impossible!"  "Imitative!"  "Heisnot.'' 
"Move  his  fingers  on  command  !"  "He  would  not  even  look  at  you."  I 
begged  permission  to  bring  the  boy  to  the  blackboard.  Putting  a  piece  of 
chalk  in  his  hand,  having  one  in  mine,  I  drew  a  vertical  line — he  drew 
another ;  a  horizontal  one  on  top  of  the  first — he  put  his  second  line  in 
the  same  position ;  an  oblique  line  between  both  of  his  was  followed  in 
the  same  direction.  There  was  a  triangle  drawn  by  the  boy  who  "conld 
do  nothing,"  and  his  eye  had  brightened,  demanding  more  excitement. 
I  made  him  imitate  some  movements  of  my  fingers.  For  charity's  sake 
I  did  not  want  to  go  further,  and  was  about  dismissing  the  little  fellow 
with  a  pat  on  the  head,  when  I  saw  a  large  patch  eaten  by  tinea  capitis; 
(witness,  Eugene  Dupuy,  assistant  to  Brown  Sequard).  Then  we  under- 
stood Bip  Van  Winkle.  He  awakes,  sees  his  rifle,  wants  to  seize  it ; 
but,  at  his  touch,  its  form  disaggregates.  So,  in  Bicdtre,  we  had  seen 
the  form  {imago)  of  the  school  for  idiots.  All  the  pieces  were  real,  hnt 
it  fell  apart  the  moment  we  tried  to  seize  it.  Teachers,  attendants,  chil- 
dren, objects  were  there  together  in  the  shape  of  a  school ;   but  the 
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cabesive  idea  of  pliysiological  education  was  no  longer  circalating  among 
the  parts. 

This  is  said  in  justice  to  the  philosophical  idea,  whicb,  if  it  has  dwin- 
dled to  a  shadow  here,  has  become  a  lining  thing  again  farther  on.  Let  me 
say  that  the  children  of  Bicetre — I  do  not  say  idiots,  since  they  are  mostly 
epileptics — are  provided  for  at  the  public  expense,  kindly  treated  by 
their  keepers,  well  fed  by  the  administration,  and  worked  moderately, 
though  not  in  view  of  an  apprenticeship.  As  for  their  teacher,  M.  de  la 
Porte,  his  devotion  to  such  a  task,  his  power  of  keeping  in  coaptation 
the  pieces  of  that  machinery — a  school  for  idiots  minus  its  spirit-^his 
uniform  kindness  and  endurance,  entitle  him  to  credit  for  uncommon 
strength  and  faithfulness.  Yet  the  dreary  task  must  have  its  attraction 
in  the  fascinating  hope  of  doing  some  good  to  the  motherless  idiots  of 
the  French  hospitals,  since  the  Salp^tri^re  will  furnish  a  higher  example 
of  devotion  to  them  than  Bicetre. 

37.  School  far  idiotic  girls  at  the  SalpStrtdre. — Although  there  was 
always  a  number  of  children  among  the  large  female  population  of  the 
Salp^tri^re,  no  special  school  was  appropriated  to  them,  and  they  cer- 
tainly received  no  special  training  in  relation  to  their  infirmity,  till  the 
success  of  the  school  of  Bicetre  rendered  unavoidable  the  formation  of 
a  similar  one  for  girls  at  the  Salp^tri^re.  We  are  not  concerned  with 
the  history  of  this  school,  only  with  its'  present  working  and  with  the 
results  as  they  appear  to  an  outsider  who  thinks  he  can  see  through  the 
subject. 

The  school  is  kept  in  a  low  and  dilapidated  building,  without  parti- 
tions, with  windows  and  doors  whose  cracks  are  blessings.  This  mean 
and  unique  class-room  is  cumbered  with  benches  and  a  few  desks }  some 
charts  <ind  pictures  hang  on  the  wall.  There  is  no  room  for  exercises  of 
imitation,  nor  for  co-ordinate  and  group  movements ;  there  is  a  narrow 
space  in  front  of  the  blackboard.  Children  can  only  stand  or  sit — I  am 
wrong,  they  can  fall,  too — a  privilege  not  easily  denied  to  epilectics ; 
and  there  are  twenty-five  of  them  among  the  fifty  pupils.  The  other 
half  is  composed  of  idiots  of  various  grades,  some  afflicted  with  hemi- 
plegia and  other  accessory  infirmities. 

To  grapple  with  these  anomalies,  and  to  educate  these  children  from 
the  stand-point  of  their  individual  incapacity,  there  is  one  teacher.  It 
would  be  more  correct  to  say  the  half  of  one,  since  one-half  of  her  time 
is  consumed  in  attending  the  fallen  epileptics,  and  in  other  cares  exacted 
by  such  a  medley  of  infirmities.  I  have  seen  her,  during  a  short  visit, 
twice  leave  a  lesson  to  take  the  head  of  an  epileptic  between  her  knees, 
to  protect  it  during  the  fits  from  being  injured  by  striking  against  the 
furniture,  and  then  resume  teaching.  For  twenty-three  years .  Mile. 
Nichols  has  done  this  work,  without  a  day's  vacati6n,  not  even  from  sick- 
ness, at  a  salary  of  30  francs  ($6)  a  month.  Becently,  she  has  been  given 
for  an  attendant  a  half-witted  inmate  of  the  hospital.  After  five  hours 
in  the  school,  her  favorite  topic  of  conversation  is  the  improvement  of 

6  ED 


82  VIENNA  INTERNATIONAL  EXHIBITION,    1873. 

the  means  of  educating  her  children*  In  this  she  sometimes  succeeds 
by  her  familiar  conversations  and  histories  smartly  improvised  on  ani- 
mals, &c.,  and  at  others  she  blunders  in  the  adoption  of  the  phoncmimie, 
or  mimicry  of  letters  and  words,  a  favorite  method  in  France,  but  requir- 
ing different  signs  for  different  languages,  and  inferior  in  other  respects 
to  the  visible  speech  of  M.  Mellville  Bell.  But  she  has  few  opportunities 
of  learning.  No  library  is  attached  to  the  school ;  no  special  books  are 
supplied,  nor  newspapers ;  visitors  are  more  curious  than  learned.  Her 
only  conversation  is  with  the  physician,  "  chief  of  the  service,^  and  how 
far  can  that  go  f    He  is  only  visiting,  not  resident. 

Dr.  de  Lassiauve  would  chat  with  the  good  demoiselle  more  than  any 
of  his  confreres  about  the  means  of  improving  the  children  ;  he  contrib- 
uted to  the  literature  of  the  complex  subject  (idiocy,  epilepsy,  insanity, 
education)  several  valuable  books  and  pamphlets ;  but  precisely  because 
he  has  a  mind  of  his  own,  it  is  easy  to  see,  when  he  passes  through  his 
wards,  that  he  is  there  by  toleration  and  more  spied  upon  than  simply 
watched.  This  is  made  evident  when,  speaking  of  some  needed  reforms, 
he  suddenly  changes  his  voice  for  a  whisper,  and  when,  approached  by 
one  of  the  nobodies  in  authority,  he  would  press  the  arm  of  his  visitor 
and  say,  ^'  I  will  tell  you  that  later."  I  have  witnessed  the  painful 
effects  of  this  administrative  terrorism  over  men  of  science  in  several 
places,  as  at  the  Anticaille,  (Lyons,)  and  at  the  hospital  of  Charenton, 
where  the  physician  made  sure  that  two  doors  were  shut  between  ns 
and  listeners  before  he  dared  speak  his  thoughts.  Under  such  pressure, 
progress  cannot  flow,  even  ;  it  must  explode. 

I  heard  of  a  convent  in  the  south  where  idiots  are  kept ;  how  edu- 
cated t  I  am  ignorant.  And  I  have  visited  a  private  school  for  idiots, 
managed,  under  the  walls  of  Bic^tre,  by  Madam  and  M.  Baetge,  who  are 
said  to  have  some  sixty  pupils.  After  long  waiting,  I  was  shown  a  few ; 
their  writing  and  drawing,  but  none  of  their  active  training,  nor  the 
general  aspect  of  the  institution — ^its  face.  It  would  have  been  inter 
esting  to  compare  the  physiognomy  of  the  private  schools  for  idiots  at 
Gentilly,  France,  at  Normanfield,  England,  and  at  Barre,  Massachusetts, 
not  only  among  themselves,  but  with  the  public  institutions  of  the  same 
class  in  the  same  countries. 

Though  I  am  aware  that  these  children  are  sent  to,  and  received  into? 
private  schools,  not  on  account  of  certain  affinity  or  similitude  in  their 
afflictions,  but  because  (fbr  whatever  reason)  they  are  not  edacable  in 
ordinary  schools,  and  (for  their  money)  are  entitled  to  so  much  extra 
care.  From  this  previous  experience,  I  was  prepared  to  not  find  in  the 
charges  of  the  Baetge  family  a  unity  of  execution  in  schooling,  nor  an 
equality  of  comfort  which  is  not  bargained  for.  Yet,  on  this  latter  point, 
I  expected  to  find  the  differences  made  by  money  in  France  fax  less 
offensive  than  in  England,  where  a  rich  idiot  makes  you  feel  that  you 
are  his  inferior :  having  been  shown  little,  I  have  seen  less. 
38.  English  bohools  foe  idiots. — ^These  schools  gr^w  from  the 
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initiative  of  Miss  White,  of  Bath,  in  1846 ;  the  article  on  Idiocy  in  Cham- 
bers' Edinburgh  Journal,  1847 ;  the  opening  of  the  Park  House,  High- 
gate,  school  by  Madam  Plnmbe,and  Drs.  Gascel,  Andrew  Reed,  and  Gon- 
noly,  under  the  presidency  of  Sir  George  Carroll,  lord  mayor.  Money 
did  the  rest.  Essex  Hall,  Colchester,  was  given  ;  and  on  the  corner- 
stone of  the  Earlswood  Asylum  £10,000  were  offered.  So  much  for 
English  public  spirit. 

39.  EcL8tern  Counties  Asylum  for  Idiots  and  Imbeciles^  Essex  Hallj  Col- 
chester.— ^There  were  in  this  asylum  ninety -eight  idiots — sixty-seven  males 
and  thirty-one  females.  Though  it  does  not  differ  much  in  composition 
from  other  institutions  of  that  kind — that  is  to  say,  it  has  about  the  same 
proportion  of  idiots,  imbeciles,  gateux^  para-  and  hemi-plegics,  &c. — one 
can  feel  here  a  kind  of  predominance  of  the  motionless  and  aged.  In 
this  respect  each  institution  has  its  own  character,  which  the  visitor  feels 
almost  from  his  entrance,  and  when  entering  Essex  Hall  one  feels  that 
it  is  eminently  an  asylum  and  a  retreat. 

This  peculiarity  noted,  let  us  look  at  the  rontine,  not  for  itself  but  for 
a  few  of  its  features.  In  this  school  they  have  a  great  deal  of  finger 
and  imitation  exercise,  which  prepares  the  pnpils  for  drawing  and  handi- 
craft. In  the  field,  emulation  and  activity  are  excited  by  competitive 
weeding;  and  at  home  they  stimulate  the  self- pride  and  taste  of  the 
children  by  competiton  in  the  art  of  dressing  themselves.  The  inmates 
look  placidly  contented,  and  leave  the  impression  that  their  superin- 
tendent and  the  trustees  at  Colchester  mean  to  have  them  so. 

39.  The  Earlswood  school^  in  Surrey,  a  suburb  of  the  great  metrop- 
olis, is  a  much  more  pretentious  affair.  In  size  and  in  number  of 
pupils  Earlswood  has  no  equal.  It  has  had  all  the  advantages  that 
money  can  bring  to  the  realization  of  an  idea;  therefore,  if  this  all  but 
royal  institution  does  not  stand  first,  it  is  not,  as  with  the  French  schools, 
becanse  the  idea  struggled  vainly  against  penuries  and  opi)ressions, 
endeavoring  to  come  out  from  its  immateriality  into  the  world  of  sub- 
stance; it  was  because  the  idea  was  yet  immature  among  the  English 
when  their  purse  and  will  were,  as  usual,  ready.  They  had  determined 
to  have  the  largest  institution  for  idiots,  and  they  have  it ;  to  build  a 
monumental  school,  and  here  it  stands,  ample  and  erect,  though  gothic. 
So  much  for  an  external  antithesis  to  £ic(itre  and  the  Salp^tri^re ;  but 
inwardly  the  oldest  have  the  advantage  of  having  furnished  the  young 
institution  their  worst  models.  Like  Bic^tre,  Earlswood  is  managed  by 
eommis — the  physician  subordinate,  the  teachers  subdued— a  machine 
run  by  men-power,  instead  of  an  organization  resting  on  woman's  tender. 
ness  and  quick  perceptions,  and  philosophically  directed  by  one  familiar 
with  the  latest  investigations  of  anthropology. 

Even  though  wishing  to  do  so,  I  could  not  give  an  exposition  of  the 
course  of  training  in  all  the  schools  for  idiots;  but  I  can,  for  each,  map 
out,  as  being  done  or  neglected,  certain  points  in  their  mode  of  educa. 
tion  which  will,  in  due  course  of  this  survey,  appear  like  the  summits 
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of  the  surveyed  ground.  According  to  this  plan — which  may  have  no 
other  merit  than  its  necessity — I  have  already  brought  into  prominence 
some  features  of  the  method,  and  I  will  exhibit  two  more  about  the 
mode  and  matter  of  the  teaching  at  Earlswood. 

Modus  doeendL — In  a  class  of  about  sixty  young  pupils,  reading  was 
taught  to  a  few  in  the  front,  while  in  the  rear  sat  the  greater  number, 
slate  in  hand,  with  orders  to  copy  a  model  letter  set  before  them. 

Let  us  first  premise  that  they  were  a  well  grouped  set  of  low,  though 
educable  idiots — such  a  group  as  could  only  be  formed  out  of  a  large 
collection,  and  by  a  judge,  probably  the  physician-inchief,  who  was 
absent  during  my  visit.  The  moment  that  I  saw  them,  a  series  of 
questions  arose  in  my  mind  :  Was  it  possible  for  these  children  to  draw 
that  letter :  first,  at  such  a  distance  from  the  model  5  second,  at  a  greater 
distance  from  the  master;  third,  on  a  slate  resting  on  the  knees ;  fourth, 
with  a  pencil  hardly  leaving  a  trace  on  a  surface  slippery  from  long  use ; 
fifth,  by  a  hand  unsteady — a,  for  want  of  previous  exercise,  b  more  on  ac 
count  of  mental  uncertainty  in  comprehension,  and  0  by  the  novelty  of 
the  sensations  attending  such  a  reasoned  operation  after  having  lived  so 
long  in  nihilism,  and  acted  by  pure  automatism  ?  The  answer  to  all  these 
questions  was  on  the  slates.  They  were  covered  with  wandering  lines, 
hardly  visible,  whose  character — where  any  could  be  distinguished— 
was  a  tendency  to  re  enter  at  various  angles  the  center  of  the  plane,  after 
a  meandering  in  what  we  shall  call  curves  simply  because  they  were  not 
straight.  Indeed,  nothing  could  be  more  expressive  of  the  uncertainty 
of  the  hand  and  of  the  mind  than  these,  at  first  sight,  unmeaning  lines; 
for  they  spoke  eloquently.  At  this  point  of  the  teaching,  the  teacher  must 
be  close  by  the  pupil ;  his  hand  must  move  in  the  desired  direction,  to 
make  the  idiot's  hand  move  likewise,  as  if  it  were  its  shadow ;  the  plane, 
besides  being  steady,  must  present  itself  almost  unavoidably  to  the 
unfixed  gaze ;  the  pencil  must  easily  leave  a  strong  delineation ;  the 
lines  demanded  must  be  simple,  and  their  succession  in  accordance 
with  the  natural  order  of  their  generation  on  the  plan.  Every  one  of 
these  conditions  of  success — let  us  say  more — of  these  elements  of  teach- 
ing idiots  drawing  and  writing,  was  scrupulously  avoided  in  Earlswood. 
Singularly  enough,  they  were  blundering  at  the  point  where  the  teacher 
of  Bic^tre  thought  nothing  could  be  attempted,  so  that,  at  this  dividing 
line  which  separates  routine  teaching  from  physiological  training^  the  Eng- 
lish could  not  see  the  line ;  the  Frenchman  felt  it,  and  knew  that  he  did 
not  know  enough  to  cross  it. 

A  matter  of  great  interest  taught  at  Earlswood,  but  not  exclusively, 
for  I  have  seen  it  in  the  Pennsylvania  training-school  for  feeble-mi ttde<l 
children,  managed  by  Dr.  Kerlin,  is  the  teaching  of  buying  and  selling  in 
a  store-class-room,  where  the  children  are  alternately  buyers  and  sellers. 
In  the  S'ew  York  State  School  for  Idiots  there  is  not  such  formal  teach- 
ing, but  the  children  who  can  do  so  are  sent  into  town  to  make  small 
purchases,  in  order  to  exercise  their  judgment  in  regard  to  the  money- 


ENGLISH   SCHOOLS   FOB   IDIOTS.  85 

valae  of  things.  This  teaching  is  rendered  the  more  necessary  as  the 
institutions  for  idiots  become  larger  and  more  separated  from  the  world. 
For,  if  the  street-abandoned  idiot,  or  the  one  cared  for,  bat  uneducated 
at  home,  or  the  one  free  in  his  movements  between  school-hours,  is  left 
liable  to  do  wrong  and  to  be  wronged,  he  meets,  as  a  compensation, 
with  opportunities  of  witnessing  many  unenarrable  human  relations, 
and  particularly  of  comprehending  the  commercial  character  of  social 
transactions,  beginning,  if  you  please,  with  the  small  opportunity  of 
exchanging  candy  or  chestnuts  for  a  penny.  But  the  idiot,  shut  up  in 
the  center  of  a  perfectly  organized,  self-feeding  machine,  has  no  oppor- 
tunity of  conceiving  the  reciprocities  of  life ;  he  cannot  help  feeling  that 
the  world — the  only  world  he  knows — is  made  for  him,  and  that  it  is 
for  him  to  receive  without  reciprocally  rendering  compensation  ;  hence 
he  is,  when  growing,  deprived  by  a  providence  of  the  feeling  on  which 
hinged  morality ;  and,  when  grown  up,  his  egotized  countenance  de- 
prives him  of  a  good  deal  of  legitimate  sympathy. 

Another  fault  of  large  institutions  is  training  children  for  show  in  two 
ways :  In  each  group  or  class  of  idiots  are  inserted  some  almost  ordinary 
children,  epileptic,  choreic,  or  hemiplegic,  who  are  pushed  forward  .at 
the  expense  of  the  time  and  skill  which'should  be  devoted  to  the  mass 
of  hona-fide  idiots.  The  spurious  ones  answer,  for  the  rest,  to  arduous 
questions.  But  even  this  concession — of  which  I  have  seen  no  trace  in 
the  school  of  Surrey,  though  I  have  of  the  next — does  not  satisfy  the 
craving  of  th^plehe  of  visitors  for  something  wonderful^  they  must  be 
served  by  idiots  with  sauces  musical,  arithmetical,  architecturesque,  &c. 
With  more  money,  and  time  stolen  from  the  legitimate  training  of  all  the 
pupils,  it  is  easy  to  find  among  them  some  with  a  gift  salient  over  the 
wreck  of  the  other  faculties,  and  to  set  them  up  as  the  great  attraction 
for  idlers  and  a  living  prospectus  for  the  school.  They  are,  and  will  be, 
nothing  else.  The  gift  thus  developed,  at  the  expense  of  their  general 
training,  will  never  serve  the  gifted;  it  can  but  be  wondered  at,  and 
they  the  more  pitied  for  it.  This  evil  practice  is  not  confined  to  Earls- 
wood;  other  schools  for  idiots  have  their  pet  mathematicians,  &c.,  who 
are  good  for  nothing;  and  ordinary  schools  and  universities  too  often 
cultivate  these  unhealthy  products.  In  the  famed  colleges  of  France  a 
gifted  lad,  once  used  for  show  at  the  annual  grand  concourSj  is  used  up 
for  life ;  that  is  not  education,  but  crowned  holocaust. 

40.  Lancaster  school, — The  Lancaster  institution  was  hardly  finished 
when  I  visited  it  in  1873.  It  is  built  on  a  scale  which  recalls  to  the 
mind  that  of  Columbus,  Ohio.  Like  that,  it  is  richly  endowed  with 
money,  and  with  pleasure  and  farming  grounds;  unlike  that,  this  is. 
erected  and  endowed  by  private  citizens,  M.  DeVitrey  at  their  head,, 
who,  like  true  English  gentry,  believe  in  self,  and  do  not  beg  from  a  com- 
munistic government.  These  fine  buildings  contain  about  three  hun- 
dred pupils,  and  may  accommodate  six  hundred.  The  school  has  s^  phy- 
sician for  its  chief,  and  a  large  body  of  female  teachers  and  attendants,. 
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as  in  America.  The  teaching  does  not  differ  mnch  from  oars,  althongh 
it  is  yet  more  scholastic  in  form.  The  director,  Dr.  Shnttleworth,  seems 
determined  to  carry  it  strictly  on  the  physiological  plan.  I  think  ho 
will  partially  succeed,  though  there  are  difficulties  in  his  way  ;  I  mean 
doctrinal  ones;  for  instance,  in  Lancaster,  as  in  other  parts  of  England, 
they  do  not  seem  to  attach  sufficient  importance  to  that  period  of  the 
education  which  corresponds  with  the  idiot,  to  that  which  I  will  venture 
to  call  the  building  mania  in  the  infancy  of  peoples.  If  we  can  make  the 
pupil  enter  upon  this  period,  and  if  we  suscitate  that  taste  in  him,  he 
may,  through  it,  be  carried  to  the  conception  of  higher  combinations  of 
parts  to  form  a  whole,  besides  acquiring,  in  various  attitudes,  operations 
and  manipulations  of  the  material,  the  physical  aptitudes  comprehended 
in  the  word  dexterity. 

At  the  threshold  of  the  school  proper,  they  do  not  seem  to  understand 
that  filiation,  and  therefore  that  rational  progression,  which  gives  pre- 
cedence to  the  systematic  movements  of  the  body — early  concentrated  in 
the  hand — over  drawing,  of  drawing  over  writing,  of  writing  over  read- 
ing; that  is  almost  the  reverse  order  which  obtains,  unless,  as  in  the 
majority  of  instances,  there  is  no  order  at  all,  either  practiced  or  sus- 
pected. So  much  for  the  innocence  of  the  teacher  of  innocentSj  (name 
of  the  idiots  in  the  Alps ;  also,  Chretiens,  cretins,) 

A  more  immovable  obstacle  to  the  plans  of  the  young  and  capable 
superintendent  are  the  English  customs  which  stand  on  the  way  like 
dolmen.  At  first  glance,  I  could  see  that  one  of  them  was  incorporated 
in  the  new  building,  in  the  shape  of  a  magnificent  dining-room  for  a 
thousand  people,  or  so.  From  the  gallery  above,  it  looked  like  a  sea, 
whose  undulating  billows  were  figured  by  the  alternate  benches  and 
tables ;  when  the  three  hundred  pupils  came  and  sat  close  together,  they 
darkened  only  a  small  square  of  this  area.  All  was  orderly  and  neat 
along  these  long  rows ;  but  how  could  the  children  enjoy  such  automatic 
eating  otherwise  than  by  the  sensation  of  filling  up  T  What  idiots  de- 
sire as  much,  and  need  more  than  ourselves,  is  to  take  their  meals 
aronnd  a  round,  or,  better,  an  oval,  table,  grouped  by  affinities,  their 
attendant  acting  the  part  of  the  mother,  and  the  best  (in  both  senses) 
pupils  helping  the  helpless,  thereby  giving  to  themselves  and  to  others 
a  tangible  example  of  practical  morality;  instead  of  this,  the  fine  hall 
becomes  that  communistic  manger  which  it  is  in  many  celebrated  col- 
leges, 

41.  Norman-Field  school, — England  looks  nowhere  more  proud  than  in 
her  littlenesses  and  infirmities ;  when  she  is  great,  her  grandeur  does  not 
need  padding.  The  pride  here  referred  to  is  well  illustrated  by  the 
sumptuousness  of  her  retreats  for  the  insane  of  blood,  and  her  school 
for  idiots  pure-sang.  The  institution  of  Norman  Field  is  a  model  of  its 
kind.  It  has  the  other  merit  of  being  managed  by  one  of  those  rare 
men  who  have  taken  hold  of  the  subject  of  idiocy  in  some  of  its  rela> 
tions  to  anatomo-physiology.    Its  proprietor,  when  at  the  head  of  Earls- 
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wood,  made  extensive  researches  on  the  malformation  of  the  month  of 
idiots,  and  has  since  embodied  them  in  a  valnable  book.  MM.  Th. 
Ballard  and  Callaway  claim  for  themselves  and  for  Connolly  the  priority 
of  such  observations,  and  of  the  demonstration  of  the  arrest  of  devel- 
opment of  the  sphenoid  in  idiots,  &c. }  and  Bonrneville,  in  his  M^noire 
on  the  condition  of  the  month  of  idiots,  quotes  twenty  passages  from 
the  French  book,  Traiiement  morale  hygiene  et  MucaUony  des  idiots  (Paris, 
184:6);  and  says  (page  7)  that  ^'Langdon  Down  coald  claim  the  priority, 
if  Segnin  had  not  preceded  him  by  more  than  fifbeen  years.''  Segniu 
knows  by  experience  how  often  number  two  forgets  the  name  of  number 
one,  expresses  his  approbation  of  the  work  of  Down  so  far  as  it  goes, 
and  hopes  that  its  author,  being  now  at  the  head  of  an  institution 
where  money  is  plenty,  and  individual  observation  possible,  will  soon 
be  able  to  complete  his  work  by  applying  his  anatomical  researches  and 
mensurations,  1st,  to  the  practical  teaching  of  speech  to  idiots ;  2d,  to 
the  correction  of  the  defects,  imperfections,  and  difficulties  of  speech 
met  with  in  ordinary  schools.  For  this  complementary  labor,  !Norman 
Field  is  the  place,  and  Dr.  Langdon  Down  seems  to  be  the  man.  The 
last  is  the  first,  when  he  does  best. 


CHAPTER  II. 


AMEBICAN  SCHOOLS  FOR  IDIOTS. 

American  schools  nearer  the  Ideal— The  schools  at  Barrb,  Syraccsb,  Medu, 
Columbus,  and  Frankfokiv-Pkominent  points  of  training  and  their  appli- 
cation— CONCLUtlONS. 

We  shall  not  find  the  American  schools  for  idiots  as  large  as  the  Eng- 
lish, but  they  are  more  numeroas ;  their  buildings  and  grounds  are  as 
fine  and  large  in  proportion ;  their  teaching  is  much  more  feminioe — 
that  is  to  say,  gentle,  breeding  more  gentleness  in  the  pupils.  In  details 
they  bear  a  comparison,  which  we  will  begin  by  contrasting  the  oldest 
American  private  institution  with  the  latest  English  school  just  noted. 

42.  Barre  school, — Barre  is  an  old  New  England  scattered  village,  and 
its  institution  for  idiots  is  a  collection  of  well-appointed  buildings,  some 
on  the  grass,  others  under  the  trees,  or  basking  in  the  sun.  The  main 
structure  looks  from  its  pillared  stoop  over  a  large  shallow  basin  of 
flowers,  bordered  with  turf,  and  guarded  by  broad  edges  and  lanceolate 
evergreens.  Houses  and  cottages  are  situated  on  the  undulations  of  a 
healthy  plateau,  with  a  sans  fagon  indicative  of  a  family  affair.  How 
different  from  the  stately  mansion  of  Norman  Field,  where  everything 
is  reduced  to  a  unity,  and  all,  even  idiocy,  looks  proud. 

According  to  my  comprehension  of  a  private  institution,  several  build- 
ings are  more  favorable  than  one  to  improve  the  condition  of  the  pupils. 
In  this  almost  cottage-like  arrangement  the  children  who  come  for  a 
home  find  an  apartment  and  a  kind  woman,  who,  to  a  degree,  keeps 
house  for  one,  two,  or  three  of  them,  while  those  more  seriously  crip- 
pled sleep  and  live  in  the  main  building,  under  the  personal  care  of 
Madam  Brown,  who  hears  and  comprehends  their  noises,  and  sees  to 
their  wants.  Those  belonging  in  these  two  categories  are  thirty-four 
strong ;  and  those  who  come  to  the  school  for  education,  thirty-six  boys 
and  girls,  live  more  or  less  privately,  and  are  educated  more  or  less  in- 
dividually, according  to  their  wants  and  to  their  means,  by  twelve  men 
and  thirty-eight  lady  teachers  or  women  assistants.  This  force  is  the 
wealth  of  the  x)lace,  and  with  it  the  immobile  may  be  moved,  if  humanly 
possible. 

This  school,  the  first  in  America,  was  opened  by  Dr.  H.  B.  Wilbur, 
July,  1848.  Soon  Boston  had  her  school  j  Wilbur  founded  the  New  York 
State  Asylum  for  Idiots;  other  States  followed;  so  that,  if  England  has 
the  largest,  this  Bepublic  has  the  greatest  number  of  well-appointed 
schools  for  idiots.    Their  description,  however  pleasant  it  would  be  to 
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offer  it  here^  is  aside  from  our  object.  I  have  only  to  mention  some  of 
them  when  their  methods  of  training  can  elucidate  interesting  points  of 
pedagogy. 

43.  New  York  State  Asylum  for  Idiots. — This  asylum,  so  called,  really 
a  school,  is  a  contrast  to  that  at  Barre.  This,  at  Syracuse,  being 
largely  supported  by  the  State,  makes  no  difference  between  the  pupils 
on  account  of  their  pecuniary  position,  but  groups  them  according  to  the 
requirements  of  their  incapacity.  Here  the  compactness  of  the  building 
corresponds  with  the  unity  of  plan  of  the  institution,  and  its  interior 
divisions  to  the  forms  of  training ;  so  that  its  architecture  is  like  a  glos- 
sary of  the  methods.  In  this  respect,  this  creation — without  precedent — 
of  the  mind  of  Wilbur  is  the  more  remarkable  that  contre-sens  of  stone 
offend  the  common  sense  (sens  commun)  all  *arouud.  When  children  of 
our  time  are  encased  in  a  gothic  castle  to  learn  their  duties  for  to-mor- 
row, beware  of  some  anachronistic  monstrosity  in  their  training.  The  idi- 
ots have,  to  some  extent,  escaped  this  danger  in  this*country,  where  the 
Barre  and  Syracuse  institutions  represent  two  classes,  if  not  two  sys- 
tems, of  physiological  training. 

It  was  empirically  admitted  that  some  idiots  can  be  better  improved 
by  general  training,  (a  kind  of  attraction  in  groups,)  and  some  by  indi- 
vidual training,  (a  kind  of  incubation,  if  I  may  call  it  so.)  The  fitness 
of  either  process,  exclusively  applied,  or  its  preponderance  in  the  educa- 
tional process,  may  be  deduced  from  the  observation  of  special  cases, 
and  in  doubtful  ones  a  trial  of  both  methods  may  be  resorted  to,  to  de- 
termine which  will  do  best.  But  experience  has  shown  that,  aside  from 
rare  peculiarities,  among  the  laboring-classes — who  know  of  civilization 
only  by  its  hardships  and  sufferings^idiocy  is  found  in  its  simplest  and 
most  easily  recognized  forms,  sthenic  and  sesthenic,  and  therefore  the 
more  amenable  to  the  influence  of  a  general  training,  as  the  one  mostly 
given  in  a  State  charitable  institution ;  w^hereas,  among  the  wealthier 
classes,  idiocy  and  imbecility — being  the  result  of  multitudinous  causes, 
mostly  of  sympathetic  impressions  bearing  (by  reflex  action,  says  the 
language  of  the  day }  by  direct  action,  I  would  say)  on  the  womb  and  its 
modes  of  nutrition  in  pregnancy — present  much  more  varied  intrinsic 
characters,  are  frequently  aggravated  by  accessory  diseases,  and  also 
muddled  among  semi-capacities  and  disordered  instincts,  and  they 
therefore  are  represented  by  these  heterogeneous  cases  which  can  be 
favorably  modified,  if  at  all,  by  individual  culture.  Though  this  is  one 
of  the  most  interesting  parts  of  our  inquiiy  on  the  methods  of  educa- 
tion, we  must  only  refer  to  the  examples  furnished  by  the  private  schools 
of  Dr.  Langdon  Down  and  of  Dr.  Geo.  Brown,  of  Barre,  or  to  some  old 
monographs  like  the  Risum6  de  ce  que  nous  avons  fait  pendant  quatorze 
mois.  (Esquirol  and  Seguin,  Paris,  1839.) 

Now  hastening  to  gather,  on  our  way,  a  few  of  the  features  of  the 
general  training  of  idiots  which  have  been  brought  to  such  precision  as 
to  be  ready  for  admittance  in  the  general  training  of  ordinary  children) 
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we  will — without  saying  a  parting  adieu  to  Syracose — ^inspect  some 
other  schools  for  idiots. 

44.  Pennsylvania  training-school, — ^In  Media,  the  Pennsylvania  train, 
ing-school  presents  a  fine  specimen  of  training,  or  entrainenient^  as  the 
French  have  it.  About  sixty  children,  I  shoald  judge,  geometrically 
posted  and  isolated,  execute  movements  timed  by  the  piano  or  by  their 
own  songs,  and  indicated  by  a  monitor  whose  indicator-pole  passes  from 
one  to  another  of  the  diagramatic  representations  of  exercises  painted 
on  the  large  frieze  around  the  music-hall.  For  a  person  unfamiliar  with 
the  suddenness  of  the  contagion  of  example  on  the  imitative  faculties, 
it  is  perfectly  incomprehensible  how  these  idiots,  a  moment  ago  limp  in 
their  postures  and  movements,  now  assume  attitudes  and  develop  poses 
which  artists  would  not  disdain.  Yet  these  harmonies  are  as  physio- 
logical as  their  previous  awkwardness ;  the  latter  resulting  from  the 
absence  of  inward  stimulus,  the  former  produced  by  a  sympathy  of  peri- 
pheric origin :  idiots,  as  we  call  them,  before  and  above  being  idiots, 
are  men,  that  is,  individuals  capable  of  being  sympathetically  connected 
with  their  kin ;  the  link  is  to  be  found — that  is  the  key  to  their  educa- 
tion— through  the  general  training. 

45.  Ohio  State  training-school. — In  the  Ohio  State  institution  for 
idiots  at  Columbus  may  be  seen  fine  illustrations  of  the  same  training 
applied  to  the  hand.  We  say  the  same  training,  because  it  arrives  at 
the  same  results  of  totality,  WensenibU^  but  different  in  its  proeessi.  For 
before  the  hand  can  be  trained  in  general  imitation-exercises — please 
keep  in  mind  the  clumsy  and  inflexible  hand  of  the  idiot — it  must  re- 
ceive an  individual  and  patient  training  of  its  totality  and  of  its  sev. 
eral  parts.  These  hand-movements  not  proceeding  almost  exclusively 
fi*om  the  spine  as  do  those  of  totality  of  the  body,  which  are  so  well 
executed  in  Media,  but  being  the  result,  first,  of  a  delicate  sensory  per- 
ception ;  secondly,  of  a  localized  volition  ;  and  thirdly,  of  a  controlling 
muscular  sense,  (leaving  in  the  shade  some  intermediate  agencies,)  be- 
come more  and  more  sensory  and  intellectual  operations,  in  which  the 
muscles  become  more  and  more  subordinate,  till  a  single  phalanx  of  a 
finger  cannot  be  moved  without  the  previous  exercise  of  the  higher 
faculties ;  and  groups  of  children  cannot  imitate  the  smallest  movement 
of  the  hand  of  the  teacher  without  a  concurrence  of  volitions  and  neu- 
rosies — which  is  human  electricity  in  action.  Let  n^  give  to  this  ex- 
planation of  a  beautiful  training  the  benefit  of  its  demonstration  by 
what  is  done  with  the  idiotic  hand. 

46.  Some  points  of  the  tbainino  of  idiots.— The  idiotic  hand  is 
as  idiotic  as  the  brain,  since  the  functions  of  the  peripheric  nerves  are 
as  much  affected  as  those  of  the  center. 

When  a  child  begins  to  imitate  movemflMs  of  totality,  the  teacher 
sets  him  apart  to  make  him  imitate  those  of  the  arm,  wrist,  fingers,  &c., 
simple  and  slow  at  first,  then  rapid  and  complicated.  When  two  children 
have  been  evenly  drilled  in  these  movements,  a  third  slower  one  may 
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be  inserted  into  the  exercise  and  be  carried  {entraine)  by  the  swiftness 
of  perception  and  the  volition  of  his  flank-mates ;  several  sach  gronps 
being  brought  together  {rapproch6s)  are  formed  in  front  of  the  teacher, 
either  in  a  gentle  carve  or  in  two  or  three  rows,  and  exercised  in  all  the 
details  of  the  most  minute  and  most  difficult  movements  of  the  hand. 
When  the  nervous  strain  on  the  children  becomes  evident,  the  exercise 
may  be  transformed  into  one  of  larger  movements,  which  require  almost 
no  attention,  and  occupy  them  without  fatigue.  It  is  said  of  billiard- 
players  and  of  fencers  that  they  must  use  the  cue  and  the  foil  every 
day;  these  children,  also,  under  training,  ought  to  have  their  hands 
daily  exercised ;  and,  as  in  some  schools  every  course  begins  and  ends 
with  prayers,  I  would  suggest  frequent  hand  exercises,  in  which  the 
powers  of  perception,  volition,  and  execution  would  be  drilled  to  their 
utmost  rapidity  and  precision.  But  if  the  teacher  command  these  ex- 
ercises without  inspiration,  and  as  flowing  from  him  by  routine,  they 
would  in  the  same  ratio  be  routine  wori^  in  the  pupils,  melting  their 
higher  faculties  in  a  deliquescent  automatism :  then  prayers  would  do 
just  as  well. 

The  best  lessons  are  not  always  directly  given ;  for  instance,  none  are 
likely  to  be  more  profitable  than  those  offered  by  the  entrainement  of 
pleasure  to  promote  activity,  and  even  spontaneity  in  sluggish  and  pas- 
sive natures.  This  advantage,  having  been  early  appreciated,  was  made 
one  of  the  levers  of  the  training.  Let  us  see  how  it  touched  and  awakened 
the  man  in  the  idiot.  But  pleasure  being  protean,  some  of  its  forms 
touched  him  more  than  others. 

Few  idiots  are  more  than  passively  sensible  to  music,  though  excep- 
tionally its  impression  on  them  may  be  said  calming  or  exciting,  and 
in  rarer  cases  to  have  awakened  melodious  affinities,  even  in  children 
deprived  of  the  faculty  of  speech.  As  for  the  general  impression  made 
by  school-music  on  these  children,  it  depends  upon  their  melody  more 
than  on  their  composition.  The  tunes  may  not  be  appropriate,  as  cer- 
tainly some,  for  ns  very  fine,  left  no  imprint  on  the  features  of  the  chil- 
dren ;  and  others,  flat  for  us,  elated  them.  But  why  should  they  not  have 
a  different  sensorium  of  harmony  than  we  ?  Each  race  has;  nay,  every 
class  in  a  community.  The  other  doubt  refers  to  the  instrument  selected. 
The  piano  may  not  correspond  to  the  want  of  such  institutions,  (except 
to  keep  up  the  time  in  marching,  &c.)  Thousands  strike  its  ivory  keys 
without  touching  the  soul  or  sympathetic  plexus,  through  the  auditory 
nerve;  a  complicated  machinery,  a  magic  hand  makes  it  harmonious; 
under  ordinary  fingers,  it  renders  stroke  for  stroke,  or,  like  the  mule, 
kick  for  kick.  However,  taking  a  utilitarian  view  of  music  as  it  is^  it 
does  good  service  in  the  classes  of  instruction  in  voice  and  speech,  in 
the  gymnasium,  in  the  imitation  rooms,  and  in  the  next  exercise. 

By  a  sort  of  contradiction  not  unfrequently  met  with  in  more  complete 
organizations,  the  idiot,  ordinarily  prone  to  im  mobility,  is  delighted  at  the 
sight  of  the  movements  of  other  people,  and  is  often  himself  carried 
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into  this  movement  This  is  noticeable  where  dancing  is  made  an  habit, 
nal  feature  of  the  evenings,  as,  for  instance,  in  the  Ohio  State  Asylam  at 
Golambus.  Madam  Doran — who,  with  her  hasband,  created  that  insti- 
tution, after  having  been  a  distinguished  teacher  in  Syracuse — compre- 
hending the  importance  of  this  lever  to  spontaneous  activity,  leads  the 
ball,  bringing  into  the  whirlwind  the  timid  and  the  weak,  choosing  the 
boy  for  the  girl  and  the  girl  for  the  boy,  the  active  for  the  indolent, 
inciting  with  her  spirit  at  least  two  hundred  motionless  children  to  move 
harmoniously  and  contentedly. 

Idiots  are,  if  possible,  more  fond  of  the  pleasures  of  sight.  Bright 
colors  and  well-chosen  contrasts  affect  them,  and  affect  them  quickly 
and  rationally  too ;  and  they  often  bring  an  intelligent  happiness  to  the 
surface  of  their  preindifference.  This  action  on  the  mind  through  the 
retina  is  most  apparent  around  the  Christmas-tree  of  the  asylum  at 
Syracuse.  It  is,  of  course,  an  elaborate  affair.  Parents  have  sent  boxes 
full  of  presents,  not  only  to  their  children,  but  to  the  children  who  have 
no  parents.  For  a  week  teachers  and  lady  friends  have  given  their  spare 
hours  to  the  adornment  of  the  tree,  which  covers  and  fills  the  upper  part 
of  an  immense  room  with  hundreds  of  playthings,  and  several  thousand 
images,  candies,  glass  balls,  mirrors,  and  innumerable  little  colored-wax 
candles.  When  the  branches  are  so  loaded  that  they  would  break  if  not 
of  still-living  pine,  an  afternoon  is  employed  to  set  it  ablaze,  and  the 
children,  issuing  from  a  comparatively  dark  room,  are  suddenly  exposed 
to  the  glare  and  temptation  of  this  fruition  of  brightness.  At  this 
sight,  hardly  one  face  out  of  fifty  looks  idiotic  during  the  long  process 
of  distributing  &o  many  treasures — for  each  child  receives  severaL 
What  a  lesson  for  the  eye  and  for  the  heart!  On  the  spot,  Sarah  Gray, 
an  hydrocephal,  who  for  years  could  sit  but  not  stand,  and  afterward 
could  etand  but  could  not  walk,  now  glides  silently  along,  erect,  and  look- 
ing as  if  loaded  with  her  large  ivory  forehciid,  approaches  a  younger  and 
weaker  child,  kisses  her,  and  gives  her  her  Christmas  present.  Who  will 
say  that  the  noble  girls  who  spend  their  lives — as,  for  example.  Miss 
Young  at  Syracuse,  for  twenty-three  years — ^ineducating  idiots,  lose  their 
time! 

Yet  that  noble  occupation  of  making  idiots  happy  has  sometimes  been 
condemned  as  in  bad  taste.  In  the  experimental  school  for  idiots,  at 
Germantown,  Pa.,  a  child  about  twelve  years  old  would  in  the  evening 
stand  on  a  table  surrounded  by  a  family  of  idiots,  and,  dressed  for  the 
occasion,  would  represent,  with  comical  voice  and  gestures,  some  fable 
or  story  in  which  children  and  beasts  would  play  the  most  absurd  parts 
It  was  delightful  and  instructive  to  see  idiot«  accept  the  impossibilities 
of  the  situations,  and  through  the  conventionalities  of  a  juvenile  and  col- 
ored language  pick  up  and  enjoy  the  zest  and  spirit  of  the  scenes.  Bot 
they  were  scenes  of  confusion,  in  which  the  pupils  became  clamorous 
for  joy,  and  would  rise^  from  their  seats  to  applaud  the  actor ;  the  sup- 
pression of  innocent  recreation  restored  the  school  to  order,  and  the 
scholars,  lively  for  once,  to  the  dullness  of  idiocy. 
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Physiological  development  cannot  take  place  withoat  a  stimalas, 
acting  like  a  ferment  on  dormant  material ;  the  healthiest  of  which  is 
'  not,  either  human  or  supernatural  pressure,  but  expanding  sympathy. 
But  sympathetic  feelings  themselves,  like  the  sensitive   mimosa,  grow 
only  where  there  is  no  compression.    The  more  strictly  disciplined — 
officially  speaking — the  school,  the  less  sympathy  among  the  children, 
in  the  children  toward  the  world,  in  the  world  toward  these  children  of 
its  follies,  vices,  and  crimes.    In  this  respect,  stately  institutions  receive 
lessons  from  less  pretending  ones,  where  the  doctor  is  the  patriarch,  his 
wife  the  main  executive  hand,  and  his  daughters  the  teaching  hands  of 
the  family-like  school.    Such  is  the  one  situated  at  the  capital  of  Ken- 
tucky, a  fine  building  among  old  trees,  rich  blue-grass,  and  stalwart 
corn.    There,  the  greatest  freedom  of  action  does  not  destroy  true  dis- 
cipline; the  school  is  orderly,  but  lasts  less,  and  the  field-life  more.    A 
child  passes  from  his  class  to  the  doctor's  apartment  without  feeling  the 
d.fference — at  home  in  both,  which  are  one  to  him.    One  of  them  entered 
the  parlor  in  my  presence,  put  his  l)Oots  on  the  sofa,  and  placed  his  head 
at  the  window  to  see  some  passing  sight.    No  reprimand  followed,  but, 
when  the  child  had  gone  as  he  came,  happy  and  unconscious  of  having 
done  any  harm,  Dr.  Blake  told  me,  "  If  I  make  them  fear,  I  will  deprive 
them  of  their  free  will,  which  is  more  valuable  than  the  possession  of 
the  alphabet."    Thus  the  sympathies  are  gained,  and  the  truthfulness  of 
children  who,  being  without  fear,  carry  their  good-will  on  their  faces,  is 
secured.  « 

We  never  comprehended  these  institutions  as  being  only  for  the  bene- 
fit of  idiots;  but  like  hospitals  fisting  not  only  for  the  cure  of  the 
sick,  but  for  the  progress  of  the  art  of  curing  and  of  anthropology,  we 
considered  the  school  for  idiots  as  a  place  to  test,  on  the  most  inferior 
children,  the  most  natural  methods  of  education  at  large — as  the  test- 
laboratory  of  homo-culture.  Here,  searching  them  mainly  for  these  phil- 
osophical discoveries,  we  have  given  an  imperfect  idea  of  some  of  them, 
and  have  not  even  named  others,  as  those  of  South  Boston,  Mass.,  Lake- 
ville.  Conn.,  Jacksonville,  111. ;  but  we  have  hardly  time  for  a  few  more 
generalities  before  re-entering  our  principal  subject,  Physiological  Educa- 
tion, loaded  with  the  precious  materials  found  in  these  special  schools. 
47,  Conclusions, — As  we  have  found  the  institutions  for  the  aeaf- 
mote  hardly  up  to  the  physiological  discoveries  of  J.  E.  Pereire,  and  to 
the  suggestions  of  Itard,  so,  taking  in  their  ensemble  the  institutions  for 
idiots,  we  find  them  fulfilling  their  human  object,  but  hardly  up  to  their 
scientific  design.  However,  knowing  that  the  reality  never  completely 
fulfills  the  ideal ;  for  a  man  to  see  what  an  idea  penciled  in  his  brain 
less  than  forty  years  ago  has  come  to  be  in  substance,  monuments, 
hundreds  of  executors,  millions  expended,  thousands  helped,  a  whole 
world,  makes  him  feel  as  does  the  author  of  Tlie  Last  Judgment — stoop- 
ing, unknown,  in  a  comer  of  his  own  picture,  listening. 

Thus  the  amount  of  good  done  within  thirty-odd  years  to  this  class  of 
unfortunates — previously  without  social  providence — ^is  incalculable. 
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The  American  idea  of  the  better  fituess  of  women  than  of  men  to 
educate  children  received  an  irrefutable  demonstration  from  its  adap- 
tation to  the  work  of  training  idiots.  In  this,  Syracuse  ^as  the  normal 
school  where  the  others  came  to  learn — even  the  European. 

The  advantage  of  large  institutions  for  the  classification  of  the 
pupils,  for  their  general  entrainement  in  group  and  general  exercises, 
for  the  prosecution  of  scientific  inquiries,  hardly  compensates  for  the 
consequences  of  the  sequestration  of  the  pupils  from  the  world,  its 
habits,  manners,  and  dealings. 

The  asylums,  or  schools,  for  idiots  of  England  and  America  are  models 
of  architecture  in  their  kind ;  their  grounds  would  satisfy  the  pride  of 
princes;  and  their  retinue  of  physicians,  teachers,  attendants,  surpasses 
in  number,  and  probably  in  special  knowledge,  that  of  any  other  body 
of  children  trained  in  higher  mental  conditions. 

On  the  other  hand,  it  is  enough  to  enter  the  rooms  to  be  able  to  judge 
of  the  methods  used  in  them.  As,  when  looking  at  a  brand-new  college, 
^eseeitogival  or  renaissance,  and  crowned  with  machicolations,  we  may 

e  sure  its  curriculum  is  a  tissue  of  anachronisms;  so, and  more,  when 
entering  a  school  for  idiots  you  find  the  rooms  filled  with  a  sufficient 
number  of  desks,  books,  and  charts  to  accommodate  a  Sorbonne,  you 
know  that  the  aim  is  to  teach  them  as  many  letters  and  figures  as  por 
sible,  and  to  be  quiet. 

In  the  best  of  these  schools,  classical  learning  from  books  is  partly 
superseded  by  the  learning  from  nature.  It  is  a  progress,  the  essence 
and  bearing  of  which  are  very  little  understood.  In  illustration  of  the 
confusion  prevailing  at  this  point,  many  teachers  educate  their  pupils 
by  the  system  called  that  of  object-lessons^  who  are  persuaded  that  in  so 
doing  they  follow  the  physiological  method ;  but  it  is  a  delusion.  Un- 
doubtedly lessons  on  objects  are  given  in  the  course  of  physiological  edu- 
cation, but  as  a  sequence,  and  even  as  a  posterior  application  of  the 
method,  objects  being  mainly  called  in  requisition  to  test  the  two  prem- 
ises  of  the  physiological  method,  which  are  (a)  to  exercise  the  organs  to 
develop  the  functions,  and  (&)  to  train  the  functions  to  develop  the  organs* 
I  am  not  convinced  that  this  physiological  method,  now  so  much  spoken 
of,  is  applied  but  very  imperfectly  in  its  most  important  departments  of 
language,  of  standing  and  working,  of  the  special  senses,  of  the  hand  in 
particular. 

In  exercising  the  functions,  the  modes  of  activity  which  bring  on  a 
social  or  economical  result  must  always,  when  accessible,  be  preferred  to 
those  which  bring  no  products ;  and  education,  in  its  largest  accepta- 
tion, must  take,  as  soon  as  possible,  a  practical  and  productive  turn. 

Lastly,  if  sympathy  is  the  physiological  corner-stone  of  morality,  the 
education  of  idiots  founded  upon  it  gives  its  finest  results  where  the 
children  are  most  loved;  expansion  doing  what  compression  cannot 
accomplish. 

This  rapid  survey  does  not  do  justice  to  the  institutions  for  idiots,  but 
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we  coald  not  be  jast  with  them,  as  we  have  hardly  time  to  give  promi- 
nence to  the  elements  of  physiological  education  scattered  through  them, 
and  to  show  the  adaptability  of  these  principles  to  general  education. 
The  same  remarks  obtain  for  the  two  following  criticisms  of  these  insti- 
tutions, expressed  as  much  to  iuvite  an  improvement  as  to  support  our 
thesis. 

There  is  a  dead- weight  impending  over  these  educational  institutions, 
which  is  sure  to  fall  (incumbj  upon  them  as  by  the  law  of  gravity.  It  is 
the  continuation  of  the  care  of  the  pupils,  when  they  are  not  claimed 
by  trusty  friends,  after  their  school-years  are  over.  Some  institutions 
have  foreseen  that  contingency,  and  have  provided  for  it,  (as  the  Penn- 
S3ivania  Training-School ;)  others  have  been  suri)rised,  unprepared  by 
the  heaviness  of  the  growing  burden,  (as  the  New  York  Asylum.)  As 
this  weight  increases  with  years  the  younger  institutions  will  have  to 
face  the  question — not  a  very  easy  one.  As  regards  philanthropy,  it  is 
no  problem,  it  is  a  necessity,  not  to  abandon  these  human  beings  after 
having  supported  them ;  but,  as  regards  education,  in  view  of  the  prog- 
ress of  the  younger  idiots,  and  above  all,  in  view  of  the  progress  of 
the  methods  of  education,  the  question  is,  will  this  dead- weight  of  old 
idiots  smother  the  young  physiological  school  practically  or  doctrinally ; 
or  can  it  be  applied — let  us  say  by  analogy,  like  the  weight  to  the  motion 
of  the  pit — as  a  motor  intermediate  between  the  children  and  the  formal 
teachers  ?  At  this  point  the  problem  is  full  of  interest.  Children  some- 
times will  do  icith  or  far  one  whom  they  consider  their  equal,  what  they 
cannot  or  will  not,  or  will  and  cannot,  do  under  the  pressure  of  a  supe- 
rior's command.  They  will  better  learn  to  look  at  things  from  one  of 
their  own  size,  whose  eye  consequently  looks  at  the  same  angle  as  their 
own ;  and  they  will  likewise  be  better  invited  to  listen  by  a  juvenile  or 
feminine,  than  by  a  masculine  voice,  as  nearest  to  their  own.  This 
brings  on  the  no  less  important  question  of  having  children  of  other 
schools  sent — as  a  reward  of  their  good  conduct — to  play  with  the  idiots, 
io  view  of  teaching  the  latter  good  manners  and  social  habits,  and  to 
give  bright  children  a  practical  lesson  of  morality  and  humanity ;  for  it 
cannot  be  denied  that  by  shutting  the  idiots  among  themselves,  even  the 
most  improved  are  stamped,  as  in  a  compressed  mold,  with  a  general 
character  of  polished  idiocy  created  by  the  absence  of  higher  and  more 
varied  types  in  shut-up  schools.  This  question  is  coming  home  to  the 
public  schools,  colleges,  seminaries,  as  to  the  institutions  for  idiots  and 
deaf-mutes,  because  isolated  anomalies  produce  in  a  short  time,  a>s  it  is 
well  known,  specific  genera ;  and  the  genus  homo  is  difficult  enough  to 
educate. 

The  other  question — no  less  general,  though  directly  raised  about  the 
pedagogic  of  special  infirmities — is,  why  are  the  teachers  of  idiots, 
&c.,  not  encouraged  to  step  out  of  their  routine,  to  visit  other  institu- 
tions, to  commute  among  themselves  in  view  of  bringing  in  and  out  of 
each  institution  their  best  procedures,  appliances^  &c.!    It  would  be  for 
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them  almost  as  good  as  a  vacation,  and  for  their  field  of  work  as  good  as 
an  intellectual  fertilizer.  This  interchange  of  living  forces  and  ideas  is 
retarded  by  those  who  believe  themselves  possessed  of  a  superior  method 
of  education — as  if  methods  were  as  plentiful  as  blackberries — and  want 
to  keep  it  a  secret  for  themselves.  But  the  method  of  educating  these 
children  is  in  print  comprehended  in  few  words:  training  the  senses  to 
reach  themind;  once  promulgated,  it  belongs  to  all;  it  is  improved  mainly 
by  the  teachers,  who  ought  to  be  rewarded,  and  promoted  for  each  of 
their  improvements;  but  to  make  a  secret  of  doing  best  a  known  thing, 
pshaw!  There  are  only  two  secrets  in  our  time:  one  of  doing  openly 
better  than  others,  and  the  other — Punchinello's. 

In  bringing  out  in  relief  these  points  of  special  education  we  had 
principally  in  view  to  show  that  the  principles  and  origins  of  a  Natural 
Education — whose  traces  are  hardly  discernible  in  schools,  colleges,  and 
educational  exhibitions — can  be  found  yassim  in  the  schools  for  deaf- 
mutes  and  idiots,  ready  for  application  to  the  education  of  all  our 
children.  From  this  demonstration,  whose  consequences  we  presently 
will  follow  up,  results  another :  that  if  society,  particularly  in  England 
and  America,  has  been  generous  toward  helpless  children  beyond  all 
historical  precedents,  these  children  have  returned  to  society  a  present 
a  hundredfold  more  valuable,  in  the  shape  of  the  a-fortiori  demonstra- 
tion upon  themselves  of  the  possibility  of  educating  all  the  children  by 
a  physiological  method. 
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.CHAPTER  I. 

THE  SCHOOL  AS  IT  IS  AND  AS  IT  SHOULD  BE. 

English  schools;   Amkrioan,  Swedish,  Swiss,  Italian,  Portuguksb,  Austrun, 
^  Prussian,  Belgian,  and  French  schools  ;   School-exhibits  at  Vienna  ;  Inte- 
rior ARRANGEMENTS  ;  FURNITURR  ;  APPARATUS  ;    BoOKS. 

48.  In  the  preoeding  part  of  this  report  we  coald  rarely  refer  to  the 
objects  exhibited  in  the  Welt-Ansatellang,  and  had  to  borrow  most  of 
our  examples  from  outside.  But  now  these  objects  are  in  such  quantity 
and  variety  that  it  is  almost  impossible  to  make  a  choice  among  them 
unless  with  a  criterium.  It  is  asserted  that  soldiers  are  made  for  the 
army ;  could  we  say  that  the  child  is  made  for  the  school,  the  proposi  - 
lion  would  seem  so  monstrous  that  we  instantly  would  reverse  it  and 
say,  the  school  ought  to  be  made  for  the  child.  We  therefore  take  this  for 
the  criterium  by  which  all  the  improvements  in  the  materiel  of  the 
school  must  be  appreciated. 

English  education  was  represented  only  by  the  appliances,  books, 
hymns,  and  by  the  music  of  Suuday-schools  and  Bible-classes.  Why  f 
Mr.  Gladstone  has  just  answered  that  question  at  Hawarden  in  an  ad- 
dress on  mental  culture : 

"In  Germany,  France,  and  in  many  parts  of  Italy,  there  is  a  mnch 
greater  disposition  among  the  people  of  the  country  to  avail  themselves 
of  opportunities  of  knowledge  and  mental  culture  than  in  England. 
The  mass  of  the  English  people  is  only  just  coming  into  possession  of 
the  blessing  of  a  popular  system  of  education,"  &c. 

49.  American  popular  education  was  represented  at  Vienna  by  a  model 
of  a  complete  Massachusetts  school — whose  fitness,  considered  as  unique 
a  few  years  ago,  has  now  rivals  worth  comparing  with  it — and  by  the 
remarkable  collection  of  books  and  charts  of  the  American  Geographical 
Societv. 

50;  The  Swedish  school,  in  which  attendance  is  compulsory  for  all  chil- 
dren from  seven  to  fourteen  years,  was  represented  by  a  model  house 
or  room  capable  of  accommodating  twenty  girls  and  as  many  boys.  A 
gymnasium  is  attached  to  it.  It  is  less  crowded  with  seats  and  desks 
than  the  American,  and  infinitely  less  than  the  French  class-rooms. 
There  is  a  supply  of  fresh  water  for  the  pupils  in  the  entrance-hall,  and 
another  on  the  desk  of  the  teacher.  This  desk  stands  higher  than 
those  of  the  children.    At  its  right  is  a  piano  or  organ,  at  the  left  a 
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table  for  experimental  demonstrations  in  physics,  &c.,  tlie  three  pieces 
being  of  phiin  white  wood  of  a  simple  and  strong  pattern.  The  forty 
desks  and  seats  are  worth  noting.  By  ingenious  and  strong  mechan- 
isms, the  former,  sliglitly  concave  in  front,  slides  nearer  the  pupil  when 
he  wants  to  write,  and  the  latter  can  be  raised  or  lowered  to  suit  the 
size  of  the  pupil,  but  it  does  not  aftbrd  any  support  to  his  back.  Both 
are  like  imperfect  renderings  of  the  ideas  of  Liebright,  of  which  more 
will  be  said  presently.  The  walls  are  not  allowed  to  remain  unutilized. 
That  back  of  the  teaeher  (facing  the  scholars)«is  covered  with  a  black- 
board headed  by  model  letters,  of  which  the  counterparts  maybe  found 
jiriuted  in  cards  contained  in  boxes  below.  The  upper  part  of  this  wall 
is  occupied  by  changeable  tableaux  of  music,  arithmetic,  geometry,  and 
writing-models.  The  wall  in  which  are  three  large  windows  is  thickly 
trophied  with  rifles,  trumpets,  drums,  and  the  more  pacific  instru- 
ments of  music,  and  surmounted  by  large  geographical  cards.  On  the 
opposite  side  are  tastefully  grouped  spades,  rakes,  and  other  imple- 
ments of  labor ;  near  by,  in  glass  cabinets,  are  specimens  of  corn,  wheat' 
barley,  flour,  of  plants,  barks,  &c.,  and  in  the  next  case  are  specimens 
of  mineralogy  and  imitations  of  the  principal  forms  of  crystallization. 
The  fourth  side-wall  supports  one  case  containing  specimens  of  animals, 
birds,  insects,  and  reptiles,  and  another  of  objects  and  of  physical  ap- 
paratus. The  lower  parts  contain  small  and  large  drawers,  in  which  are 
series  of  astronomic  and  geological  charts.  One  of  these  series  is 
painted  in  black,  and  the  children  put  in  the  right  places  little  cubes  on 
which  the  names  of  these  places  are  printed  ;  there  were  also  geometri- 
cal drawings  by  the  pupils,  an  immense  variety  of  handiwork  made  by 
girls  and  boys,  and  particularly  worthy  of  praise — pictures  of  fishe:> 
which  could  be  equaled  only  in  the  schools  of  Norway  and  Finland- 
''  Cesj^euples  seuls  comprennent  lepoissan,^  In  other  words,  to  comprehend 
the  nature  of  the  fish,  it  seems  necessary  to  live  almost  exclusively  with 
it,  jike  it,  upon  it  I  The  Norwegian  and  Fiuspong  schools  do  not  ditier 
much  from  the  Swedish,  One  thing  is  surprising,  however,  in  the  Fius- 
pong: it  is  the  presence  of  the  two  arrangements  invented  in  1843  at 
Bicetre  to  fix  the  regard  of  idiots  whp  cannot  direct  their  eye ;  but  ideas 
percolate  more  subtly  than  quicksilver. 

51.  The  Swiss  schools  resemble  the  Swedish  in  their  closely  practii*al 
aim.  They  may  teach  music  more  thoroughly,  and  physical  exeixi^e 
less  by  plain  work  ^nd  more  by  collective  gymnastics,  like  the  Germans; 
but  they  intermingle  both,  in  a  kind  of  general  training  which  was 
planned  in  1810,  and  has  since  played  an  important  part  in  the  unidca- 
tion  of  national  characters  and  national  movements.  The  influence  of 
this  part  of  education  must  be  studied  by  all  thoughtful  persons  and 
adapted  to  their  system  of  training  the  youth,  with  the  modiflcatious 
demanded  by  national  idiosyncrasies.  In  the  Swiss  school  the  chant 
presents  itself  in  three  modes :  the  infantile,  which  begins  almost  with 
the  teaching  of  speech  by  childish  rhythms  and  choruses;  the  gym- 
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Dastic  songs,  incentive  to  the  development  of  tbe  chest  and  to  the  farce 
and  precision  of  general  evolutions ;  of  the  latter  there  are  exhibited 
several  manuscript  and  printed  volumes ;  the  third  form  of  music-teach, 
ing  is  to  teach  to  large  groups  those  popular  songs  found,  not  only  in 
print,  but  in  the  throat  and  ear  of  everybody,  and  running,  warming 
the  common  feelings,  through  the  nation,  as  the  blood  runs  and  dis- 
tributes a  normal  temperature  throughout  the  individual  body. 

Where  Agtissiz,  Lyell,  de  Beaumont,  Larive,  (of  Geneva,)  Hebert,  (of 
the  Paris  normal  school,)  de  Gandole,  have  studied  or  professed,  and 
where  the  Alps  rise  like  an  unavoidable  text-book,  it  was  to  be  expected 
that  geology  would  occupy  its  natural  place  in  the  school.  Accordingly, 
besides  excellent  elementary  treatises,  they  have  geological  sections,  rep- 
resented in  colored  glass  by  Professor  Mulberg  of  Aran,  (Argovia.) 
There  were  seen  also  large  collections  of  anthomology,  of  mineralogy, 
and  illustrated  scientific  publications  adapted  to  school  use.  Histor^^ 
in  particular  is  written  in  vast  collections  of  images  and  picture-books, 
and  the  national  education  of  the  country  is  told  in  statistical,  historical, 
cantonal,  and  federal  records,  not  unlike  the  celebrated  reports  of  Gui- 
zot.  Cousin,  Yillemain,  and  Salvandi  on  French  education  from  1830  to 
1848. 

62.  In  Italy,  where  the  clergy  had  the  entire  management  of  educa- 
tion, seventy-six  unalphabetic  were  found  against  twenty-four  people 
who  could  read ;  they  had  boen  taught  the  rosary  instead  of  the  alpha- 
bet ;  yet,  at  the  first  awakening  of  the  Italians  as  a  nation,  their  natural 
propensities  showed  themselves  by  leading  the  van  of  education  toward 
the  achievements  of  their  forefathers :  GLiss-ceramique  in  Venice, 
mosaic  in  Rome,  statuary  in  Florence,  painting  everywhere;  even  the 
great  art  of  Vesalius  and  Morgani  seemed  to  resuscitate  in  the  admir- 
able preparations  of  zootomy  by  Saggio  and  others.  The  schools  best 
represented  in  the  Welt  Ausstellung  were  those  of  Pistoia,  for  ele- 
mentary drawing;  of  Perugia,  for  painting  on  vases;  of  Cagliari,  for 
ornaments  in  black  and  white;  of  Udine,  for  camaien  or  grisaille;  of 
Bavenna,  for  oil-t)ainting ;  of  Asti,  for  topographic  charts.  The  most 
showy  result  of  this  new  departure— ^besides  the  immovable  mosaics 
left  at  home — is  a  people  of  statues,  in  which  no  other  nation  excels  the 
Italians  in  naturalness.  This  is  because,  besides  possessing  their  ele- 
gance and  true  force  of  movement,  they  are  sincere — that  is,  their  fig- 
ures do  what  they  pretend  to  do  without  seeming- to  mind  what  the 
public  thinks  of  them ;  tbe  lack  of  this  characteristiq  is  a  most  ordinary 
and  insufferable  defect  in  statues  and  in  actors.  Many  French  and  Bel- 
gian artists  possess  it  to  an  undesirable  degree.  Truly,  Carpo  can  make 
the  stone  laugh,  and  the  marble  cry,  as  none  of  these  Italians  can,  but 
there  is  a  Carpo  as  there  was  a  Ooustou,  a  Jean  Gougeon,  who,  without 
peerSjleave  imitators,  but  no  disciples.  (Carpo,  just  dead  between  writing 
and  correcting  this  page,  was  the  marvellous  representative  of  imperial 
immorality;  as  great  historian  on  marble  as  Balzac  and  Dickens.) 
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Among  the  objects  of  scholastic  interest  there  came  from  Manster  the 
sculptares  and  animals  carved  by  H.  Landois;  the  anatomical  pieces 
of  J.  Plaschke,  executed  in  half-relief  in  a  manner  which  recalls,  but 
does  not  equal,  the  elastics;  models  of  animal  and  vegetable  anat- 
omy of  Doctors  Auzou  and  Lemercier,  so  frequently  met  in  American 
schools.  The  collection  of  crystallography  executed  in  glass  for  schools 
by  Frederick  Thomas  was  a  great  success.  There  were  also  immense 
maps,  one  of  the  world,  in  relief,  18  x  16  feet,byAdler  of  Hamburg.  Their 
poly  technicschools  mf»y  be  equaled  by  that  of  Paris,  and  their  technolog- 
ical institutions  may  be  rivaled  in  this  country.  The  models  ih>m  the 
chemical  laboratory  of  Kudolph  Arendt,  of  Leipzig,  are  like  so  many 
schools  of  manufacture  of  chemicals  and  medicines  for  which  Prussia  is 
already  noted«  Thus  her  multiple  ambition  seems  to  embrace  every- 
thing ;  at  least  it  lays  in  her  schools  the  foundation  of  a  future  prosper- 
ity more  enduring  than  that  due  to  predatory  victories. 

To  attain  this  new  aim  she  has  armies  of  children  painting,  drawing, 
chiseling,  calculating ;  other  armies  of  adolescents  producing,  at  the 
lowest  rate,  objects  of  taste,  mode,  fancy,-  fashion,  and  trying  to  be 
artistic.  Will  this  last  word  provoke  a  protest  from  those  who,  in  1870, 
have  seen  New  York  girls  cry  because  war  forced  them  to  receive  tlie 
fashions  of  Berlin  instead  of  those  of  besieged  Paris?  But  French  arts 
and  fashions  were  no  better  received  in  Europe,  even  at  Gaillon  in  the 
tim  of  the  Primatice  and  of  Francis  the  First.  Yet  not  long  after,  the 
Italian  artisans,  being  oppressed  and  killed  by  the  nobility,  were  wel* 
corned  by  Henry  the  Fourth,  and  soon  French  ruled  in  the  arts. 

53.  The  Portuguese  schools  have  comprehensive  historic  tableaux, 
somewhat  in  the  manner  of  the  synchronic  tableaux  from  Michelet  of 
France.  Spain  sent  little  of  interest  besides  her  living  specimen  illus- 
trative of  the  education  of  the  deaf-mute  and  the  blind — Martin  y  Buiz-^ 
and  elegant  writings  from  the  school  for  the  blind.  Let  us,  however, 
note  the  school-models  of  anatomy  of  Fernando  Yelasco,  particularly  a 
vertical  section  of  head  in  stearine. 

54.  Austria  has, besides  the  best  kindergarten,  excellent  schools,  at  the 
head  of  which  is  thatof  the  Leopoldstad.  In  the  higher  and  professional 
grades,  technologic  institutes,  and  academies  of  fine  arts,  that  of  Prague 
sent  unsurpassed  cartons  of  flowers  in  water-color,  and  Hungary  con- 
tributed large  collections  of  photographs  of  vegetables  precious  for 
teaching  natural  history.  Bavaria,  with  less  abundant  materials,  shows 
the  same  direction  of  education  of  youth.  Wurttemberg  which  its  excel- 
lence in  the  popular  art  of.  carving,  of  which  the  school  is  traditionally 
in  the  Hartz  Mountains,  and  of  which  the  products,  pleasing  by  their 
very  awkwardness,  nmvetS,  find  buyers  all  over  the  world.  The 
nearer  we  come  to  the  Rhine  the  more  Frenchy  the  forms  of  education, 
and  its  products.  Our  limited  space  forbids  extending  these  remarks, 
which  will  be  concluded  in  the  next  paragraph. 

55.  We  will  call  the  next  group  German,  vague  expression  of  the 
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unsettled  limits  of  the  empire.  It  contains,  if  not  tfae  largest  collection 
of  objects  of  education,  what  is  better  for  oar  purpose  and  the  more 
characteristic.  The  Prussian  school  is  more  educational  and  military, 
being  organized  to  breed  scholars  and  fighting  men.  But  it  is  easy  to 
discern — ^above  the  present  status  of  these  places  of  breeding — ^in  the 
French  of  Montaigne,  nurture — a  new  aspiration  toward  supremacy  in 
industry,  taste,  and  art  in  various  forms.  To  attain  this  supremacy,  the 
schools  are  constantly  enlarging  their  curriculum,  under  the  leadership 
of  philosophical  and  far-seeing  teachers,  who,  after  all,  are  the  true 
leaders  in  Germany.  At  Lyons,  at  the  Gobelins,  at  Sevres,  St.  Gobens,  &c.,. 
France  once  became  the  center  of  artistic  industry  and  the  arbiter 
of  taste.  But  now  the  artisans — whose  type  is  the  Lyonnais,  over, 
worked  and  deformed  by  the  hardship  of  industry  to  (he  proportions 
of  canuts-^now  that  the  French  bourgeois  declare  that  they  have  not 
killed  enough  of  them,  (<'  Nou8  n^en  avons  pas  aisez  iue^  said  in  1873  a 
well-known  man  to  the  writer  of  this  paper),  the  artisans,  distrustful 
and  disheartened,  do  not  learn  drawing  nor  practice  their  trade  with 
zeal,  and  they  have  already  lost  some  of  their  skill  with  the  departure 
of  the  feeling  of  security,  and  they  emigrate  when  they  can,  to  escape 
the  plots  in  which  their  oppressors  try  to  involve  them.  Such  are  the 
signs  of  the  passage  of  the  crown  of  art  from  one  country  to  another^ 
Forty  years  ago  Victor  Cousin,  in  a  report  on  public  instruction,  made 
the  same  prophecy.  He  declared  to  the  King  and  to  the  Nation  that 
Prussia  was  already  ahead  of  France  in  matters  of  education,  and  if 
France  did  not  make  a  supreme  effort  to  raise  the  standard  of  general 
education,  her  decline  was  at  hand,  and  Prussia  would  soon  be  the  rude 
leader  of  Europe.  Those  who  laughed  at  this  prediction  in  1840  tore 
their  hair  in  despair  in  1870.  The  warning  of  Victor  Cousin  was  given 
to  listless  France  ]  but  it  must  be  heeded  by  any  nation  which,  as  a 
nation,  has  one  pennyworth  of  common  sense. 

56.  Though  laboring  under  the  disadvantage  of  being  possessed  and 
ruled  by  mitred  Koman  proconsuls,  Belgium  owes  to  the  proximity  of 
Holland  excellent  municipal  schools.  These  schools  sent  to  Vienna 
geometrical  figures  made  of  wire,  which  render  exclusively  the  outlines, 
and  others  of  wood  or  zinc,  of  corresponding  forms,  by  which  comparison 
the  sphinx-like  explanations  in  AxB— C  =  D  are  replaced  by  a  single 
glance.  Another  improvement  of  much  importance  is  the  mode  of  giving 
pupils  a  knowledge  of  the  meter  in  the  school  of  Professor  Galet  of 
Brussels.  The  meter  is  the  Stalon^  or  base  of  French  mensuration  ;  we 
will  presently  have  occasion  to  discuss  the  modes  of  instruction  relating 
to  it. 

57.  The  French  schools  exhibited  at  Vienna  quite  extensively,  but  not 
equally.  The  first  object  attracting  attention  was  the  vast  model  of  the 
manufactory  of  school-apparatus  for  Paris.  It  turns  out  everything 
which  could  be  made  of  wood,  iron,  or  plaster  for  schools.  It  is  useless 
to  enumerate  them ;  and,  besides,  all  was  not  shown  in  Vienna;  there 
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were  missing  things  which  could  be  seen  only  at  the  establishment  in 
the  tie  Louvier  /  there  were  piles  of  Christs,  angels,  virgins,  chembs 
with  swords,  flambeaux,  &c.  One  must  see  these  casts,  ignominioasly 
piled  in  the  expectation  of  becoming  sacred  and  of  being  worshiped 
and  implored  in  their  turn,  in  order  to  comprehend  the  depth  and  dis- 
tance at  which  the  children  of  France  are  kept  from  the  true  God ;  and, 
conversely,  the  denial  of  Ood  by  the  atheist  sooner  than  to  acknowledge 
such  deities.  From  the  manufacture  of  this  Olympus,  whose  gods  recall 
the  expression  of  the  ferocious  art  of  Zurbaran  without  his  genius,  let 
us  come  down  to  that  of  the  desks  and  benches.  They  are  made  of  the 
very  best  material,  oak,  and  of  forms  fitting  only,  because  filling  the 
class-room ;  straight,  long  benches  without  back-supports ;  continuona 
desks  without  limited  seats.  Yet  these  popular  arrangements  are  gen- 
erally superior  to  those  of  some  first-class  colleges,  where  the  seats  are 
so  aged  or  wormy,  the  rooms  so  ill-ventilated,  that,  when  the  door  has 
been  shut  half  an  hour,  the  closeness  of  the  smell  repels  the  visitor,  at 
least  till  fresh  air  has  been  allowed  tor  some  time  to  precede  him.  Ko 
place  for  standing  or  for  movement  In  this  closely-packed  room  and 
confined  atmosphere  no  wonder  that  the  children  become  restless;  and 
when  the  signal  of  recess  is  given  they  leave  with  a  rush  which  has 
more  the  character  of  dear  necessity  than  of  the  impetuosity  of  youth. 
They  do  not  scatter;  they  riin  away. 

58.  Exhibitions  give  an  idea  far  different  from  the  reality  on  another 
subject,  the  location  and  character  of  the  buildings.    Those  we  saw  at 
the  WelUAuMtellung  might  have  been  either  rooms  in  a  large  school- 
house,  or  isolated  school-cottages,  surrounded  by  a  crowded  neighbor- 
hood, or  in  hay-scented  meadows.    Besides,  their  erection  may  have 
dated  so  far  back  as  to  preclude  the  freshness  of  look  which  pleases  in 
the  model,  or  the  reverse  may  be  true.    Lastly,  some  radical  defects  may 
have  been  obliterated  inadvertently,  or  intentionally  erased  from  the 
model.    So  that,  to  keep  within  the  truth,  we  must  take  these  models  as 
the  representatives  of  some  of  the  best  schools  now  extant,  and  also, 
more  at  large,  as  the  types  toward  which  will  gravitate  the  ideals  of  the 
next  school-builders.    These  remarks  apply  with  greater  force  to  the 
school-inafm^^,  than  to  the  building  itself.    Viewing  the  subject  in  this 
light,  one  can  easily  conceive  how  important  is  the  part  (role)  of  the 
critic  in  relation  to  these  exhibitions.    For,  if  the  exhibited  types  are 
not  jcompleted  or  corrected  by  a  severe  and  just  criticism,  they  will  be 
accepted  as  ideal  for  a  period  during  which  they  will  preside  to  the 
realization  in  stone  and  wood  of  incalculable  mischief,  as  has  been  the 
Case,  for  instance,  with  the  palaces  erected  for  the  insane.    Whereas, 
when  the  new  types — as  those  of  the  WeltAua^Ullung — are  presented  to 
the  mind  with  their  legitimate  corrections,  the  present  realization  of  the 
ideal  school  will  gain  in  thoroughness,  and  the  future  types  of  the  next 
exhibitions  will  ascend  some  degrees  higher  toward  perfection.    Totel. 
the  truth  as  we  understand  it,  it  is  not  so  much  the  standard  of  the  last 
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exhibit  ion  which  determines  the  progress  of  the  next,  as  the  thoronghv 
uess  of  the  criticism  which,  digested  by  the  masses,  forms  the  staple  of 
futare  public  opinion. 

It  is  by  looking  thns  alternately  backward  and  forward,  after  having 
compared  the  models  of  the  Welt-Ausstellung^  the  Pnebla  Street  Asylum, 
the  Pape-Garpentier  and  Lemounier  schools  and  Unions  scholaires  of 
Paris,  the  schools  of  Havre,  Bruges,  Brussels,  Haarlem,  Geneva,  Lan- 
caster,  (England,)  where  young  operatives  come  from  the  neighboring 
manufactories  to  learn  and  rest ;  the  Gheels'  school  raised  under  the 
patronage  of  Ste.  Dympna,  the  Lyons  Unions,  suppressed  by  order  of 
Notre  Dame  de  Fourvi^re,  the  New  York  primary  and  grammar  schools, 
and  the  cross-road  log-houses,  from  which  quietly  issue  at  recess  the 
well-tempered — because  not  repressed — young  farmers,  who  perch  on 
the  next  fence  like  birds,  talk  of  far-away  lands  and  waters  like  poets, 
and  of  the  future  like  men  ;  it  is  after  seeing  these,  and  many  of  the 
intermediate  or  out-of-the-way  delineations  of  what  pass  muster  for 
schooUy  that  we  hazard  a  few  suggestions  in  regard  to  what  we  consider 
their  next  desirable  improvements. 

59.  The  school  must  be  on  the  highest  ground  of  the  district,  sepa' 
rated  on  all  sides  from  other  buildings,  completely  isolated  from  water' 
closets,  and  yet  they  should  have  pure  water  in  each  room.  The  build- 
ing is  small  or  large  according  to  the  population  ;  in  the  largest  each 
class  is  to  be  separated,  with  distinct  times  of  entrance  and  exit  for  each 
class  and  for  each  sex. 

The  surrounding  grounds  should  be  well  drained  and  sunned,  purified 
by  some  vegetation  appropriate  to  the  locality,  the  rest  graded  and 
gravel&d  for  exercises  and  sports,  and  also  for  the  prosecution  of  a  part 
of  the  training  in  the  open  air  or  under  movable  canvas  when  the 
weather  permits.  In  the  school  proper,  the  large  openings  must  be 
directed  mainly  toward  the  sun,  and  the  air  should  be  as  steadily  re- 
newed as  the  water  in  a  stream. 

Excellent  seats,  exactly  fitting  the  size  and  shape  of  children,  (the  old 
word  form  would  better  express  our  idea,)  are  necessary  to  intellectual 
attention.  The  desks,  too,  must  be  selex^ted  or  expressly  made  for  each 
pupil,  according  to  the  directions  given  by  B.  Liebreighin  his  work  on 
school-material,  and  the  models  this  talented  professor  caused  to  be 
made  by  order  of  the  lord  mayor  of  London. 

(K).  Two  other  questions  arise  from  the  same  subject:  Must  the  seats 
and  desks  be  continuous,  or  connected  by  fours,  threes,  or  twos,  or  singlet 
We  have  seen  that  continuity  agrees  with  the  natural  demand  of  infants 
for  support  in  the  salle  Wasyle;  later,  it  gives  occasion — iis  shown  in 
many  primary  class-rooms — for  encroachments  of  one  pupil  on  another, 
petty  Napoleonisms  and  their  sequels.  Isolated  seats  are  preferable  for 
the .  troublesome,  and  in  the  drawing  and  mathematical  rooms;  triple 
seats  may  be  good  to  keep  a  good  but  restless  child  bound  by  the  exam- 
ple and  position  of.  two  studious  ones.    The  twin  desks  may  serve  the 
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purpose  of  rewarding  pupils  by  pairing  them  or  to  put  a  child  who  needs 
help  in  his  studies  under  the  wing  of  a  helper. 

The  habit  of  filling  up  the  class-room  with  furniture  and  piling  the 
scholars  on  top  has  been  modified  in  the  salle  Wasyle^  as  we  have  seen, 
and  must  disappear  from  schools  and  colleges.  Except  in  a  formal  audi- 
torium, where  students,  assembled  for  a  short  time  passively  listeoing, 
are  compacted  into  a  massive  central  block;  the  school-room  must 
afford  space  in  which  the  living  may  move.  Let  the  seats  and  desks 
recede  toward  (not  against)  the  walls,  and  leave  the  center  free,  as  an 
invitation  to  the  children  to  come  out  and  exercise  their  competitive  and 
spontaneous  faculties;  be  arranged  in  this  somewhat  circular  order,  which 
is  not  formal  and  is  most  calculated  to  make  the  pupil  and  the  teacher  face 
each  other,  and,  particularly,  which  causes  the  light  to  fall  at  the  proper 
angle  on  the  objects  of  study,  the  attention  of  the  pupils  is  easily  fixed, 
and  the  control  of  the  teacher  over  their  physique  is  made  more  com- 
plete without  effort  or  distraction  from  the  teaching  proper.  The  Swe- 
dish platform  seems  th^  best  arrangement  for  the  teacher;  that  of  Xew 
York  is  too  bulky  considering  the  generally  ^^tite  form  of  our  intelli- 
gent lady-teachers,  who  have  to  spend  more  energy  than  could  be  im- 
agined to  counteract  in  the  mind  of  the  pupils  the  effect  of  incongruous 
proportions.  Children  perceive  them  so  keenly  that  this  calls  for  a 
reform. 

61.  There  must  be  blackboards,  not  only  behind  the  teacher,  but  in 
every  available  place  at  the  proper  height  on  the  walls;  and  when  yon 
have  so  many,  yon  have  not  yet  enough.  This  assertion  is  drawn  from 
me  by  the  recollection  of  the  school  for  the  deaf-mutes  of  Aix  la  Gha- 
pelle.  There,  besides  the  walls,  all  the  fiirniture  is  black  and  constantly 
used  for  blackboards;  and  why  nott  Dr.  W.  Linnartz,  who  has  organ- 
ized this  method  of  teaching,  deserved  a  higher  place  than  that  to  which 
I  assigned  him  in  Part  II  of  this  report;  but  who  can  tell  all  that  he  has 
seen  ?  The  wonderful  use  of  every  available  piece  of  wood  in  the  school 
for  writing,  drawing,  calculating,  and  conveying  to  or  receiving  informa- 
tion from  his  pupils  is  worth  transferring  from  Dr.  Linnartz's  to  the 
ordinary  schools. 

All  available  places  next  to  and  above  the  formal  blackboards  are 
naturally  enough  filled  by  charts,  illustrations,  specimens,  and  instra- 
meuts  of  demonstration,  which  must  vary  according  to  the  requirements 
of  the  locality  and  the  requirements  of  the  population. 

Though  the  school-room,  when  so  full,  may  appear  in  danger  of  being 
cumbered — which  would  be  for  the  children  a  lesson  of  disorder — there  is 
k^ally  little  danger  of  it,  since  the  center  of  the  room  must  remain  always 
free,  and  because  the  last  minutes  of  each  session  must  be  given  to  the 
restoration  of  everything  to  its  hook,  drawer,  shelf,  or  closet  by  children 
honored  with  this  trust,  and  given  it  as  much  as  possible  in  rotation. 
So  much  for  a  lesson  of  order  which  leaves  its  imprints  through  life. 

Otherwise,  and  in  the  most  general  terms,  everything  about  the 
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clnlclren  most  be  Bimple,  concentric,  and  concordant.  All  the  lines 
should  be  converging  to  unity,  representative  of  their  destination ;  all 
the  colors  harmonizing  in  one  tone,  as  in  a  Mozart  creation,  so  that  the 
mind  becomes  concentrated  by  the  centripetal  direction  of  the  surround- 
ings, and  the  senses  pleased,  without  excitement,  by  the  neutral  concert 
of  the  accessories. 

Another  means  of  relieving  the  school-room  from  its  crowding,  and 
the  teacher  from  overwork,  is  the  formation  of  garden-schools,  where 
lessons  in  natural  history  would  be  given  to  children  coming  in  small 
parties.  In  the  country,  nature  is  at  the  door,  and  its  processes  of  veg- 
etation may  almost  be  studied  from  the  window  of  the  school.  Not  so 
in  the  cities,  where  dry  herbariums  will  never  do  for  Jardins  des  Plantes. 
It  is  mortifying  rhat  no  sooner  had  New  York  opened  her  Central  Park 
than  designers  began  to  replace  trees  and  grass  by  stones  and  bricks ; 
but  none  thought  to  grow  along  its  neat  paths,  for  comparison,  beds  of 
American,  European,  and  Asiatic  trees,  plants,  and  flowers,  graminaxiem 
and  orchidce  ;  the  esculent  opposite  the  toxic;  those  nourishing  by  their 
roots,  (rhizomes,)  bulbs,  sprouts,  leaves,  blossoms,  pods,  fruits,  seeds ; 
the  medical  and  the  textile,  the  feeders  of  the  silk-worm  and  cochineal, 
and  the  plant-of  prey  which  devours  insects.  This  would  be  a  school- 
room instructive  and  airy.  For  this  and  other  transient  and  special  in- 
struction there  would  be  circuit  or  itinerant  teachers. 

There  was  in  Lancaster  an  orderly  contrivance  with  which  to  fill  an 
hiatus  at  this  place.  Over  each  seat  hangs  by  a  pulley  a  string  with  a 
hook  on  which  to  hang  cape  and  basket,  and  to  carry  them  up  or  down 
when  needed ;  so  that  fifteen  hundred  papils  get  their  things  to  lunch 
or  to  start  away  in  a  second,  without  possibility  of  bickering.  We  ap- 
prove of  this  strict  order  because  it  is  not  repressive ;  other  forms  are 
more  objectionable  than  accidental  disorder,  because  they  create  au 
irresistible  necessity  for  reaction. 

So  it  is  always  fair,  and  often  politic,  not  to  represent  the  rules  to 
children  by  stringent  material  barriers,  whose  very  prominence  pro- 
vokes infraction.  For  if  their  good  sense  tells  them  to  obey,  the  rude- 
ness, and  often  the  multiplicity,  of  such  orders  invites  them  to  break 
through  the  whole  system  of  restriction.  As  an  example  in  point,  take 
the  spirit  of  the  French  colUgiens  at  large,  and  look,  for  instance,  at  the 
dormitories  of  the  old  College  of  Henry  IV.  If  you  inquire  why  the 
windows  are  barred  more  strongly  than  in  an  insane  asylum,  and  little 
less  than  in  a  prison,  the  answer  is  that  the  pupils  would  go  through 
tbem  to  do  mischief  at  the  certain  peril  of  injury  or  death.  If  it  seems 
strange  to  you  that  there  is  only  one  light  for  two  rooms  and  more  than 
a  hundred  beds,  and  that  a  single  one  shining  dimly  and  inaccessible 
at  the  top  of  the  door,  strongly  guarded  both  ways  by  iron  gratings, 
they  will  say  that  if  the  pupils  could  reach  that  light  they  would  extin- 
guish it,  and  commence  rioting  in  the  dark,  and  soon  the  place  would 
be  set  fire  to;  and  this  is  the  truth.    Through  the  smallest  aperture  in 
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the  net- work  of  compression,  off  rashes,  not  the  child,  boy,  or  lad,  bat  a 
very  monkey  itself  as  created  by  the  impossibility  of  showing  manly 
qualities.  In  proof  of  this  assertion,  I  have  seen  in  vacation-days  these 
same  inonkeys  exhibit  towiird  their  mothers,  sisters,  and  their  social 
acquaintances  the  most  urbane  qualities  of  the  mind  and  heart.  Never- 
theless, outside  of  the  family  they  will  carry  into  their  worldly  relations 
this  negative  and  (to  some  extent)  antisocial  spirit  of  resistance  inoc- 
ulated into  them  by  material  as  well  as  by  moral  compression.  This  is 
said  as  a  warning. 

62.  After  referring  to  the  furniture  of  the  school,  we  would  like  to 
review  the  apparatus  directly  used  in  .education.  But  they  are  so 
numerous,  and  we  have  so  little  time,  that  we  must  limit  these  remarks 
to  two  of  them:  the  measures  used  to  teach  dimensions,  and  the  booiw 
in  its  relations  to  the  hygiene  of  vision,  and  to  the  fitness  of  its  con- 
tents. 

Is  it  true  that  ideas  develop  more  readily  where  they  are  not  born  ? 
I  have  seen  in  the  schools  of  France — motherland  of  the  metrical  svs- 
tem — the  mHrCj  its  fractions  and  multiples,  folded  and  shut  ap  in  a 
glass  case,  except  during  two  or  three  lessons  in  each  year;  and,  on 
the  contrary — as  I  said — in  Brussels  is  that  same  measure  of  len<rth 
standing  vertically  in  black  and  white  on  the  wall  of  the  classroom,  a 
constant  invitation  and  provocation  to  the  eye  of  the  pupil  to  penu'ive 
and  to  retain  that  idea  of  proportions  which  can  enter  the  mind  only 
through  the  eye  or  touch.  This  leads  to  the  suggestion  that,  if  the 
mitre  was  transplanted  here,  and  painted  in  our  school-rooms,  we  should 
improve  in  teaching  its  system  by  giving  sight-lessons  in  drawing  and 
cutting  papers,  sticks,  threads,  &c.,  from  this  standing  measure,  (StaloUy) 
until  it  would  stand  as  correctly  behind  the  forehead  as  on  the  wall. 

63.  In  regard  to  the  book :  the  teacher  knows — or  <\oes  not  know — 
that  the  eye  has  a  power  of  accommodation  represented  by  a  center,  or 
iwrme^  and  by  an  extension  which  permits  it  to  see,  at  almost  any  dis- 
tance, objects  of  almost  any  size.  But  he  certainly  does  not  know  that 
if  the  exercise  of  this  faculty  is  commenced  too  young,  or  carried  too  far 
away  from  its  nortnie^  the  center  of  accommodation  is  displaced,  the  sight 
altered,  and  other  organic  detiects  are  produced.  But  this  is  not  ail. 
As  we  know,  by  the  natural  history  of  the  fishes  of  the  Mao  moth  Cave 
of  Kentucky,  that  the  eyes  would  submit  to  almost  any  conditions  im- 
posed upon  them,  even  to  disappearance  when  they  are  not  called  for 
by  the  presence  of  light ;  as  we  see  oar  very  young  children  poring  over 
such  very  badly  printed  books,  and  as  myopia  is  so  fearfully  on  the 
increase  that  younglings  need  spectacles  nowadays;  may  we  not  l>e 
destined  to  contemplate  the  time  when  the  children  of  our  fashionahly 
myopic  population  will  be  compelled,  like  the  Kentucky  fishes,  to  leave 
their  organs  of  vision  in  the  cave,  or  to  come  out  with  a  supplementary 
one,  somewhat  in  the  shape  of  a  binocle,  astride  the  nose !  Otherwise 
the  problem  can  only  be  solved  in  the  old-fashioned  way  of  making 
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children  read  very  late,  in  large,  neat  print,  and  very  little,  from  very 
g^ood  bookB,  for  the  reasons  above  given,  to  which  may  be  added  the 
other,  expressed  in  1754  by  John  Locke:  Children  (he  says  men)  ''of 
much  reading  are  greatly  learned;  bnt  may  be  little  knowing." 

This  brings  forth  the  question,  What  are  the  qualities  desirable  in 
school-books  f  Although  iu  the  concrete  these  qualities  depeod  oq  the 
mental  couditions  of  the  child,  on  the  grade  of  the  school,  and  on  the 
point  in  the  curriculum  at  which  he  has  arrived — a  whole  world  as  seen 
iu  the  Welt'Aiisstellung^  and  of  which  the  dimensions  forbid  description — 
vre  can  abstractly  define  a  good  book  for  education  as  one  which  will 
interest  and  instruct,  set  the  mind  thinking,  and  which  does  not  de- 
naturalize the  sympathies  by  a  fear  of  phantasms. 

The  history  of  Alexander  is  recounted  to  our  children  as  a  bloody 
escapade.  Nothing  is  said  of  his  conquests  in  natural  history  or  in 
geography,  or  of  his  establishment  of  new  arteries  of  commerce  and 
civilization;  nothing  of  the  scouts  sent  in  every  direction  to  supply 
Aristotle  and  his  disciples  with  rare  animals,  new  fruits,  and  plants. 
Ill  these  expeditions  to  the  Indus  and  Oxus,  branching  out  to  the  In- 
dian Ocean,  the  Ked  Sea,  and  around  the  Gape,  his  generals  became 
infected  with  a  love  of  science.  Their  greater  rivalry  after  his  death 
was  not  on  the  battlefield,  but  in  Pergamos  and  Alexandria,  where 
Seleucus  and  Ptolemeus  emulated  each  other  in  the  creation  of  zoolog- 
ical and  botanical  gardens,  libraries,  schools,  in  which  they  followed 
the  courses  of  study  like  the  common  students,  and  with  them,  and 
prosecuted  experiments  in  materia  medica,  toxicology,  and  physiology 
with  the  masters,  Herophilus,  Erasistratua,  and  others. 

The  French  expedition  to  Egypt  is  told  in  the  same  vulgar  spirit. 
The  Directoire  had  sent — besides  an  ambitious  general — a  scientific  com- 
mission, of  which  .the  story  of  the  labors,  commenced  by  the  folio  reports 
of  Denon  and  his  colleagues,  was  continued  by  the  opening  of  the 
Isthmus  of  Suez,  and  will  not  be  closed  till  the  civilizing  idea  of  Alex- 
ander shall  hav6  embraced  three  continents.  A  history  written  on  such 
a  basis  would  give  our  children  noble  stimuli  to  intellectual. ambition. 

Hachette  of  Paris  and  the  firms  of  Leipzig  sent  books  of  which  the 
object  was  to  bring  the  child  to  be  vir  etiam  dvis,  Maine,  of  Tours,  and 
Others  of  Cambray,  Laon,  Liege,  print  books  made  to  capsize  and  over- 
throw the  mind  from  infancy,  and  they  reprint  the  stereotyped  classics, 
Bossuet,  Fenelon,  Buifon,  &c.,  with  alterations,  suppressions,  and  inter- 
I>olatious  which  make  them  pure  forgeries.  Mary  Muller,  of  Brussels, 
is  the  worst  of  this  class,  and  reprints  the  most  celebrated  books  largely 
demanded  in  spite  of  the  condemnation  of  the  congregation  of  the  Index ; 
but  behind  the  title-page  they  fill  up  the  volume  with  vilifications  of  the 
author  and  parodies  of  his  book.  And  of  the  lowest  class  are  those  firms 
of  the  rues  Servandoni  and  des  Sts.  Peres  of  Paris,  who,  like  Brepojs  of 
Turnhout,  (Belgium,)  teach  by  text  and  images  the  credo  quia  abnurdum. 
Is  it  correct  to  say  that  since  there  are  so  many  bad  school-books,  with 
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SO  few  good  ones,  it  would  be  better  to  reject  them  atl  t  No !  For  verbal 
teacbiDg  can  and  does  go  the  wrong  way  a  good  deal  farther  than  the 
book,  and  without  control.  Therefore  let  us  keep  our  school-books  and 
steadily  improve  them,  as  they  form  by  their  bulk  of  acquired  knowledge 
a  barrier  against  national  backsliding  beside  Sicily,  Spain,  and  South 
America.  We  must  be  vigilant,  for  when  the  congregation  of  the  Index 
shall  have  a  legate  or  proconsul  among  us,  instead  of  working  stealthily* 
at  the  destruction  of  the  ideas  upon  which  our  liberties  are  founded, 
they  will  work  at  it  as  defiantly  as  they  do  in  Canada. 


CHAPTER   II. 


THE  SCHOLAR;  HIS  HEALTH-BOOK  AND  HIS  TEACHER. 

THB  PHYSIOLOGICAL  PRIMARY  SCHOOL— METHODS  OF  TRAINIK6. 

64.  As  the  child  is  the  outgrowth  of  the  infant,  so  the  physiological 
primary  school  must  be  an  extension  of  the  infantile  experimental  field 
of  life,  equally  misnamed  ^'  school "  or  '^  kindergarten,"  since  his  school  is 
everywhere  he  can  touch,  hear,  and  see;  and  what  he  can  seize  of  the 
world  is  his  garden. 

In  the  perfect  elasticity  of  his  free  existence — if  he  has  uot  been 
taught  what  he  cannot  perceive  nor  comprehend ;  if  the  fair  play  of  his 
senses  and  of  his  movements  has  been  but  imperceptibly  watched  and 
corrected ;  if  his  ear  has  become  sensible  to  speech  through  its  music, 
and  to  music  through  the  sincerity  of  its  tunes;  if  his  hand  and  foot 
are  nimble  and  sure ;  if  he  is  familiar  with  humane  sympathies  and 
ignorant  of  the  cowardly  feelings  caused  by  compression  and  supersti- 
tion— his  movements  are  gracious,  his  sensations  expressed  by  a 
pleased  countenance,  his  plays  have  gradually  become  laborious,  and 
from  the  early  morning  he  works  hard  at  something,  till  he  falls  asleep 
on  the  knee  of  his  mother;  his  voice  tells  us  as  much  by  its  intonations 
as  by  words ;  though  his  vocabulary  is  not  large  it  is  select,  and  is  often 
enriched  by  nuggeMike  expressions;  his  feelings  toward  his  kin  are  in- 
tense, he  having  learned  early  to  cry  or  to  laugh  when  the  bosom  of  his 
mother  was  agitated  by  sorrow  or  joy ;  and  he  is  correct  on  the  main 
points  of  right  and  wrong ;  only  for  fear  of  doing  wrong  he  will  some- 
times do  right  to  excess,  as  he  loves.  Then  he  is  prepared  for  his  pri- 
mary training  and  knocks  at  the  school-room  door.  Let  him  enter,  and 
receive  him  cheerfully,  but  not  before  you  have  taken  the  hilan  of  his 
forces,  in  order  to  exactly  know  what  he  can  spend,  and  what  you  must 
spare  of  his  vitality  and  of  his  caloric  during  the  combustion-process  of 
educational  labors. 

65.  After  filling  up  the  ordinary  questions  which  occupy  the  first  lines 
or  pages  of  an  ordinary  health-book^  you  note  the  defects  of  the  hand,  of 
the  speech,  of  the  special  senses,  and  particularly  of  the  eye  and  ear, 
the  relative  proportions  of  size,  weight,  and  age,  and  those  of  the  parts 
of  the  body  among  themselves ;  then  the  possible  differences  between 
the  two  sides  are  tested  as  previously  treated  of  theoretically  in  Part  I. 
If  one  side,  generally  the  right,  is  most  developed  or  even  distorted  at 
the  expense  of  the  other,  a  thread  hanging  from  the  nape  of  the  neck 
will  show  the  extent  of  the  deviation,  and  other  simple  means  of  men- 
snration  will  show  differences  in  the  nutrition  of  the  limbs  on  both  sides. 
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Measure  contractility  also  with  the  dynamometer,  the  seasibility  with 
the  esthnesiometer,  and  the  relations  of  central  to  peripheric  tempera- 
tures with  thermometers,  thermoscopes,  &c.  When  yon  have  found 
these  diiferences,  or  no  difference,  yon  record  the  results  in  figures,  which 
remain  like  ^talons  or  standard  measures  with  which  can  be  compared 
all  subsequent  deviations  and  returns  to  the  rwrme  or  state  of  health. 
Previously  to  the  popularization  of  these  means  of  knowledge,  teachers 
labored  under  two  diflacultiea:  one,  the  ignorance  of  the  true  condition 
as  to  health  of  their  pupils,  and  the  other  their  ignorance  of  the  means  ot 
ascertaining  it.  But  now  the  invention  of  the  method  of  positive  diagnosis 
has  rendered  possible  the  establishment  of  health-records  in  schools,  and 
the  simplicity  of  their  operation  has  rendered  their  use  easy  by  all 
teachers.  Therefore  the  time  cannot  be  distant  when  the  indiffereuce  of 
teachers,  or  their  neglect  of  the  employment  of  these  positive  tests,  which 
are  already  familiar  to  mothers  and  nurses,  will  be  considered  as  a  proof 
of  incapacity,  and  make  them  amenable  to  grave  responsibilities.  For 
children  can  make  believe  that  they  are  sick  when  they  are  not,  thus 
beginning  in  sport  a  career  of  deceit;  or,  unconscious  of  being  sick, 
they  cannot  work  as  well  as  usual,  and  get  punished,  discouraged,  ex- 
hausted ',  or  the  teacher,  ignorant  of  the  fluctuations  of  health,  of  the 
warning  given  by  certain  changes  of  rate  of  temperature,  breathing, 
or  pulse-beat,  of  the  action  6f  external  temperatures  on  the  body  and 
mind,  continues  to  distribute  work  in  the  most  exacting — as  he  believes 
just — proportions,  not  only  on  every  war  m  or  cold  day,  but  to  every  child 
sick,  sickly,  well,  or  exuberant,  at  the  risk  of  imitating  the  classical 
murders  quoted  in  "  Lessons  from  Orleans,^  from  "Clinical  Thermometry 
and  Unman  Temperature,"  second  edition,  Wood  &  Co.,  1875,  New  York. 
As  this  question  is  one  of  vital  importance — I  say  vital  not  figuratively, 
but  in  earnest — teachers  cannot  study  it  too  soon,  and  superintendents 
of  schools,  presiden  s  of  academies,  and  other  officials  cannot  organize 
these  record-books  of  the  vitality  or  devitalization  of  their  charges  ander 
training  too  mathematically  These  figures  must  be  not  only  established 
at  the  entrance,  but  continued,  as  on  a  book-account  of  profit  and  losses, 
before  and  after  the  several  parts  of  instruction,  to  show  which  of  them 
alters  most  the  normal  conditions  of  vitality,  and  which  least  upon  the 
movement  of  these  undulations.  The  actual  teaching  and  exercising 
may  be  apportioned  on  the  secure  basis  of  physiology ;  and  from  the 
records  of  a  period  of  several  years,  embracing  the  growth  and  the 
education  period,  can  be  judged  with  mathematical  certainty  the  kind  of 
labor,  studies,  and  habits  which  will  insure  to  the  subject  of  such  amon- 
ograph  the  longest,  healthiest,  and — as  far  as  it  depends  upon  himself — 
the  happiest  life.  Here  the  philosophy  of  education  is  expounded  by  its 
physiological  results.  But  as  only  the  mother — not  a  distant  physician — 
can  keep  this  book-account  for  the  infant,  so  the  teacher  alone  can 
keep  it  for  the  youth  committed  to  his  care.  To  teach  is  not  only  to 
spend,  but  to  husband,  the  vital  resources  of  the  next  generation. 


CHAPTER  III. 


SCHOOLING ;  ITS  OBJECT,  MEANS,  AND  TENDENCIES. 
Object  of  education  ;  EDUCATIO^T  of  the  hand,  the  senses,  the  medical  senses 

THE  INDUS1  RIAL  SENSES,  AND  THE  LANGUAGE  ',   SPEGLiL  TB ACHING ;   GEOGRAPHY. 

CO.  Wbeu,  seeing  in  the  Welt-Ausstellung  the  immense  efforts  made, 
and  the  treasures  spent  by  nations,  partisans,  and  sects,  to  take  pos- 
session of  the  child,  even  by  influencing  tlie  impressions  of  the  mother 
before  he  is  born,  one  cannot  fail  to  reflect  upon  the  nature  and  aims  of 
education. 

Education  is  the  right  of  every  child,  the  duty  of  every  parent,  the 
bond  of  every  community.  The  feeling  which  binds  those  educated 
together — more  subtile  than  electricity — is  nationality.  If  the  family 
and  society  do  not  educate,  the  foreigner  (by  his  feelings  at  least)  will, 
and  he  will  make  strangers  of  our  offsprings.  Any  one  so  estranged  who 
dare  act  the  citizen,  is  worse  than  Benedict  Arnold,  born  an  English  sub- 
ject, and  traitor  only  to  a  nationality  not  yet  acknowledged  as  a  nation. 
But  now  this  Republic  is  not  only  a  nation,  it  is  a  parent  who  spends  to 
educate  its  children- more  than  any  other  five  nations  put  together. 
Whence  the  touching  confidence  of  the  western  boy  singing,  **  Uncle 
Sam  is  rich  enough  to  give  us  all  a  farm.^  Educ^ition  is  that  fruitful 
farm,  and  Uncle  Sam,  giving  it,  asks  no  other  questions  than  to  him- 
self: "  How  can  I  give  the  best  ?  "  Prompted  by  this  feeling,  the  Gov- 
ernment has  sent  commissioners  to  Vienna  in  order  to  learn  the  best 
method  of  education. 

There  were  many  things  worth  noting,  some  to  be  accepted,  more  to 
be  dreaded ;  and  though  none  were  found  applicable  to  this  country, 
the  experience  acquired  permits  us  to  give  an  answer  to  the  question  of 
the  Executive. 

The  object  of  education  is  to  prepare  children  for  the  work  to  be 
accomplished  to-morrow. 

The  work  of  a  nation  is  so  complex  that  this  preparation  cannot  be 
objective,  and  must  be  subjective. 

The  school  must  be  organized,  not  to  teach  this  or  thatj  but  to  train 
the  organs  by  the  exercise  of  the  functions ;  to  develop  the  functions 
by  the  exercise  of  the  organs ;  to  elevate  the  functions  to  the  rank  of 
capacities  by  their  physiological  training ;  and,  above  all,  to  keep  all 
the  while  the  balance  between  the  forces  acquired  by  good  air,  light, 
exercise,  rest,  &e.,  and  the  forces  spent  in  centrifugal  activity  and  in 
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the  centripetal  operations  of  the  senses  and  of  the  mind.  This  tendency 
of  the  physiological  school  was  foreshadowed  in  the  preceding  chapter 
when  tracing  the  outlines  of  the  children's  text-book.  In  the  impossi- 
bility  of  developing  the  plan  of  this  training  even  in  brief,  we  will  rep- 
resent it  by  a  few  well-stadied  parts ;  the  rest  can  be  conceived  by  simple 
adaptation  or  analogy. 

Gymnastics  and  sports  are  instituted  to  develop  the  muscles;  many 
schools  have  them ;  all  should  have  a  gymnasinm,  the  best  being  the 
simplest,  in  the  open  air.  But,  strange  enough,  the  hand — of  which  so 
much  is  expected  as  the  executive  officer  of  the  will  and  of  the  mind, 
by  force  or  delicacy — receives  only  the  chance  training  o^  automatism 
expressed — I  do  not  know  how  in  English,  but  in  Freuch — by  the  vul- 
gar proverb, "  C^eat  enforgeant  qu'on  dement f or geron.^ 

67.  A. — Education  of  the  hand. — It  is  unfortunately  the  fact  that  the 
hand  has  for  years  and  ages  struggled  against  matter  to  make  it  express 
or  accomplish  ideas,  receiving  all  the  while  the  least  possible  help  from 
the  mind.  But  the  great  progress  of  hand- work  at  the  Welt'Au$stsllung 
over  the  corresponding  exhibits  at  Paris  and  London,  and  the  drawing 
of  the  French,  German,  Italian,  and  Swiss  schools,  show  that  the  hand 
is  more  and  more  educated  intellectually,  if  not  yet  physiologically. 
The  object-lessons  have  largely  iuduenced  the  advent  of  realistic  taste 
now  prevalent  in  art  and  industry  ]  but  when  the  physiological  educa- 
tion— of  which  these  lessons  are  only  an  inverted  and  partial  applica- 
tion— prevails  in  the  schools,  then  the  hand  will  rule,  and  the  question 
will  arise,  The  haud  of  which  nation  will  be  queen  t  Why  should  it  not 
be  that  of  America? 

There  is  something  in  chiromancy.  As  the  aspect  of  the*  head  be- 
speaks mental  power,  so  the  hand  indicates  its  creative  capacity.  JLike 
the  head,  the  hand  is  amenable  to  greater  perfection  of  shape;  hence  to 
untold  dexterities.  If  we  judge  of  the  American  hand  by  the  promise 
of  its  forms — long  without  puny  tapering,  its  palm  large  enough  for 
a  strong  clasp,  its  phalanges  well  defined,  without  articular  nodosi- 
ties, the  nails  well  made,  supporting  a  pulp  equally  sensitive,  firm,  and 
elastic — such  a  hand  well  trained  must  become  a  match  for  the  most 
skillful.  Here,  coarse  hands  are  of  foreign  origin,  made  clumsy  by  hered- 
itary overwork,  and  can,  by  culture,  be  brought  to  an  average  of  di^j- 
nity  and  usefulness,  at  the  latest  in  the  second  generation.  But  the 
correction  by  education  of  the  anomalies  of  form,  of  contractility  and 
of  tactility  of  the  hand,  forms  a  special  department  of  education. 

In  its  general  application  the  education  of  tbe  hand  aims  at  exercis- 
ing the  muscular  and  nervous  apparatus  separately  and  conjointly  ]  mak- 
ing the  hand  obey  an  outside  will  or  example,  or  the  internal  will  or 
thought;  executing  either  of  these  dictates  in  the  shortest  time,  in 
rational  order,  with  the  greatest  correctness,  force,  delicacy,  and  finally 
art ;  habituating  the  hand  to  convert  all  labors  of  repetition  from  intel- 
lectual to  automatic  without  losing  the  appearance  of  the  former  \  work- 
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it)g  alternately  under  the  dictates  of  the  will  and  under  the  impulses  of 
automatism,  without  ever  mixing  the  former,  in  which  the  hand  is  ob- 
edient to  the  brain,  with  the  latter,  whose  repetitive  impulse  is  from  a 
near  ganglion  when  the  mind  takes  rest.  These  exercises  must  be  made 
singly,  in  small  groups,  by  large  assemblages,  on  command,  on  imitation 
of  a  person  or  of  objects.  Education  trains  the  sight  as  well  as  the 
hand  to  wonderful  quickness  and  precision,  and  prepares  these  organs  for 
higher  labors. 

Both  hands  mast  be  equally  trained,  the  right  and  the  left  separately, 
alternately,  and  together,  and  must  be  made  to  execute  movements  of 
totality,  or  of  their  small  phalanges  singly  or  together,  by  the  most 
rapid  and  correct  simultaneity  of  the  will,  the  eye,  and  the  hand. 

Moreover,  when  some  inequality  is  discovered,  not  only  in  the  ability 
of  the  two  hands,  bat  in  the  growth  and  action  of  both  sides  at  large, 
two  orders  of  correctives  mast  be  ready  in  the  school  for  application, 
one  to  the  child  directly  and  personally,  the  other  resulting  from  some 
pre-arrangements  in  the  school.  By  the  first,  as  soon  as  a  difference  of 
size  or  symmetry  is  manifested,  the  dexter  h'Abits  of  the  pupil  roust  be 
altered  into  ftinisier.  Eating,  cutting,  brushing,  and  the  menial  services 
which  the  band  performs  as  a  domestic  of  the  body,  must  be  intrusted 
to  the  left;  even  drawing,  writing,  and  a  few  automatic  games  and  ex- 
ercises, like  spading,  sawing ;  at  the  same  time  that  the  lacing,  buck- 
ling, buttoning  of  the  garments  must  be  altered  to  be  worked  by  that 
hand.  By  the  secon<l  and  more  general  device  it  would  be  well  to  have 
the  school-arrangements,  as  the  doors  and  windows,  altered  and  dis- 
X>osed  to  be  moved  by  left-handling,  so  that  not  only  the  children  de- 
formed by  prior  right-handling  would  improve,  but  so  that  new  cases 
of  this  deformity  would  become  as  rare  as  they  now  are  frequent.  So 
this  physiological  training  of  the  hand  and  of  the  letlb  side  is  urged  on 
the  ground  of  necessity  in  favor  not  of  a  few  children,  but  of  all,  on 
the  plea  of  the  dualistic  structure  of  the  human  body,  as  developed  in 
Part  I. 

68.  B. — Education  of  the  senses. — ^In  educating  the  hand  as  the  execu- 
tive officer  of  the  will,  one  soon  finds  that  it  is  also  the  surest  carrier  of 
the  impressions  produced  by  contact;  that  is,  of  the  general  sense  of 
touch,  and  of  the  special  sense  of  tact.  These,  like  the  other  senses,  are 
susceptible  of  education,  and  they  were  educated  by  the  ancients,  as  it 
appears  from  the  expressions,  "  tacttis  erudittis,^  ^^eruditus  oeulusj^  ^^eru- 
ditum  palaiuMj^^  which  imply  education. 

The  education  of  the  senses  is  as  useful  as  that  of  the  mind ;  for  what 
an  educated  mind  can  do  without  the  help  of  educated  senses  is  seen 
uselessly  shelved  in  our  libraries;  what  the  senses  and  the  hand 
unaided  by  the  cultivated  mind  are  doing  fills  up  our  stores  and  is 
eagerly  sought  after ;  and  what  both  equally  educated  can  accomplish 
in  concert  is  fully  exposed  to  view  where  the  products  of  the  combined 
efforts  of  man  are  proudly  facing  each  other ;  therefore,  let  us  exhibit 
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the  necessity  of  fonnding  intellectual  npon  sensory  edacatton  by  two 
examples :  one  of  the  impossibility  of  using  intellectual  resources  when 
they  are  not  supported  by  accurate  perceptions,  the  other  of  the  rapid 
degradation  of  the  creations  of  taste  when  they  are  reproduced  by 
unskilled  hands  and  senses. 

69.  C. — Education  of  the  medical  semes, — The  profession  of  the  writer 
may  serve,  as  well  as  any  other,  to  show  how  the  effectiveness  of  an  iutel- 
lectual  education  depends  upon  an  equally  thorough  sensorial  traiaio^. 
The  capacity  most  needed  in  a  physician  does  not  come  to  him  so  much 
from  the  accumulation  of  knowledge  and  traditions;  as  from  the  opera- 
tion  of  his  systematically  trained  organs  of  perception  (the  senses)  and 
of  execution,  (the  hand.) 

a.  The  first  sense  called  into  requisition  in  medical  practice  is  the 
smell.  It  must  be  educated,  by  a  proper  curriculum,  not  only  to  the 
point  of  diagnosing  by  its  specific  odor  almost  every  disease,  but  to  that 
of  reconnoitering  when  patients  and  others  are  in  dangerous  milieux^ 
with  the  scent  of  a  dog,  if  not  with  the  eye  of  a  tercel. 

h.  The  sense  of  taste  or  gustation  ought  to  be  called  iu  requisition  at 
the  bedside  oftener  than  it  now  is.  Once,  much  of  the  materia  morbi 
was  tested  by  it,  and  though  chemistry  has  superseded  it  in  many  places 
we  must  not  forget  that  it  has  discovered  several  diseases,  (diabetes,  for 
instance.)  It  is  still  daily  called  to  control  the  quality  of  food  or  drink ; 
thus  it  is  'capable  of  preventing  unpleasant  or  fatal  mistakes ;  but  to 
train  that  sense  demands  a  patient  training  with  hundreds  of  sab- 
stances. 

c.  The  eye  of  a  physician  must  read  countenances  more  easily  than 
liooks;  but  this  reading  has  its  alphabet  which  he  must  master  before 
pretending  to  understand  human  expressions  in  health,  sickness,  or 
peril.  The  infinite  modalities  of  life  are  expressed  bylines,  'Ontour«, 
<;olors,  and  shades ;  to  catch  these  modalities  and  to  seize  their  relation 
or  their  antithesis,  is  the  spelling  of  the  young  physician,  preparatory 
to  deciphering  and  naming  diseases  at  the  clinic.  But  the  medical 
student  who  has  not  received  the  primary  education  of  the  senses  is  too 
often  incapable  of  reading  what  Hippocrates  calls  the  signs;  he  can 
study,  but  cannot  observe ;  he  knows  so  much,  and  can  do  so  little. 

d.  The  hearingandthetoachhaveculminated  in  the  arts  of  auscnltation 
and  percussion,  which  are  now  taught  in  hospitals,  but  for  which  there 
is  no  preparation  in'the  primary  and  grammar  schools;  so  that  medical 
students  often  know  too  late  that  they  do  not  possess  even  the  ordinary 
sense  of  hearing,  and  that  they  are  far  ^m  being  able  ever  to  use  it  as 
a  clinical  instrument. 

e.  The  hand  of  the  physician  is  not  limited  to  the  touch,  nor  the 
touch  to  the  art  of  percussion  and  of  pulse-feeling.  As  the  general 
agent  of  fact  and  execution  in  the  practice  of  physic,  it  plays  a  part 
more  imi)ortant  than  that  of  the  other  senses  all  together.  Indeed, 
Galen,  himself  endowed  with  Hippocratic  sight  and  foresight,  and  with 
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Apollonian  delicacy  of  feeling — made  such  loving  study  of  the  hand  that 
its  description  reads  like  a  poem  ;  it  is  almost  an  apotheosis.  In  this 
mighty  effort  he  does  not  hesitate  to  give  to  the  tactus  eruditm  the  pre- 
cedence, if  not  the  preseance,  over  the  mens  eruditus.  After  this  illus- 
trious example,  we  do  not  hesitate  to  ask  the  precedence  of  the  training  of 
the  hand  over  the  study  of  our  art ;  and  more,  we  say,  from  first  to 
last  let  us  educate  the  hand :  and  once  educated,  let  us  keep  it  up  to  the 
highest  point  of  sensitive  and  executi\re  capacity. 

We  could  have  taken  our  example  from  any  other  art,  science,  or 
technological  profession,  but  should  have  been  at  trouble  to  search  for 
unfamiliar  illustrations,  and  would  have  encountered  the  same  necessity 
of  founding  the  capacity  of  the  youth  more,  and  by  priority,  on  the 
training  of  the  function  to  obtain  capacity,  than  on  study  to  obtain 
learning. 

70.  D. — Edu^atian  of  the  indiMtrial  senses. — Almost  all  the  handicrafts 
furnish  examples  of  the  deterioration  of  types  by  the  lack  of  training  of 
the  senses  and  hands.  The  name  hayids,  given  to  the  masses  set  to  work 
with  native  automatism  only,  and  without  a  preparatory  education  of 
their  executive  senses,  is  perfectly  characteristic  of  the  severance  of 
their  hands  from  the  higher  faculties — a  mutilation  from  which  they 
abundantly  revenge  themselves  by  the  infliction  of  moral  and  financial 
evils.  Let  us  illustrate  these  evils  by  the  most  apparent  of  their  conse< 
quences,  the  rapid  alteration  of  types  by  the  masses  who  a^e  engaged 
in  their  reproduction  without  having  received  a  preliminary  training  of 
their  organs  of  execution. 

New  types,  called  fashions,  are  constantly  created  in  architecture, 
painting,  nielling^  furniture-making,  &c.  Let  us  refer  to  that  which 
employs  the  greatest  number  of  hands,  and  mostly  women.  The  fash' 
ion  in  all  the  articles  of  dress  changes  so  often  that  it  is  demoralizing 
for  many,  and  ruinous  for  more.  Women  have  been  reproached  for  that, 
as  we  think,  with  great  injustice ;  at  least  it  cannot  be  denied  that,  in 
the  time  when*fashions  were  executed  by  true  artists,  they  were  trans- 
mitted almost  without  alteration  from  mother  to  daughter  at  least,  and 
that  the  true  Parisian  of  taste  and  education  changes  her  style  of  dress 
less  and  more  rarely  than  any  other  woman,  because  those  who  repro- 
duce fashions  there  remain  truer  to  the  type.  The  cause  of  the  revolu- 
tions which  we  see  in  dress  resides  in  this :  When  a  new  type  comes 
out,  with  forms  and  colors,  combinations  of  both,  and  a  fitness  to  the 
human  form  truly  lovely,  everybody  wants  it.  When  it  has  been  exe- 
cuted— ^let  us  say,  for  the  correctness  of  the  idea,  translated — a  few 
hundred  times,  it  has  lost  what  the  French  call  ^^  ceje  nesais  quoi^^  which 
causes  one  to  dream  of  it.  The  third  month  everybody  has  it ;  the 
fourth,  everybody  wants  to  get  rid  of  it,  and  to  have  the  new  one,  not 
yet  well  started ;  and  why  I  Because  the  translation  from  copy  to  copy 
by  automatic  and  non-educated  hands  has  become  too  unpleasing  tocou^ 
template.    So  the  work  of  millions  of  people,  and  the  fruitless  expendi- 
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tare  of  millions  of  money — witboat  reckoning  the  greater  cost  of  an 
almost  incurable  demoralization — result  from  a  scbooliug  which  leaves 
out  of  the  mental  curriculum  the  senses,  feeders  of  the  miud,  and  the 
band,  the  realizator  of  its  flitting  shadows. 

By  these  examples,  taken  from  common  human  affairs,  we  see  that 
the  baud  alone  can  give  precision  and  durability  to  the  simplest  ideas, 
Tbe  same  truth  becomes  more  evident  in  the  higher  ways  of  intellect. 
Who  made  the  great  discoveries  of  our  age  t  Fulton,  Faraday,  Da- 
guerre,  Morse,  V7ells — men  wbose  bands  bad  from  infancy  executed  the 
ideas  of  tbe  mind.  Wben  the  mind  is  active  and  the  baud  inapt,  ideas 
run  to  waste,  by  a  mental  process  we  may  call  ideorrhea — not  a  rare  dis- 
ease. 

This  want  of  primary  education  of  the  senses  and  of  the  band,  which 
can  never  be  supplemented  by  the  masses,  which  is  overcome  only 
by  a  few  gifted  children,  and  which  is  aggravated  by  the  faithlessness 
of  tbe  masters  who  use  their  apprentices  as  servants,  has  been  made  the 
occasion  of  the  interference  of  religious  organizations  who,  midway  be- 
tween the  family,  the  school,  the  shop,  and  the  commonwealth,  oi>ened, 
about  1840,  places  called  in  France  ecoles  Wapprentis^  (schools  of  appren- 
ticeship,) and  ouvroira^  (working-rooms,)  which  essentially  correspond  to 
an  actual  necessity  of  tbe  situation,  to  ^'  un  hemin  r6el  et  incontestable^^ 
said  M.  le  Gomte  de  Salvandi  in  his  report  to  tbe  King  on  the  state  of 
primary  instruction  in  1843.  However,  the  immoral  tendency  and  the 
danger  of  these  would-be  religious  traps  for  children  did  not  escape  the 
foresight  of  the  conservative  minister  of  the  most  conservative  of  kings, 
who  directly  said,  in  bis  parliamentary  but  significant  language,  '^  Mais 
il  ne  faudrait  pm  que  ces  ^tabliaaenients  tinssent  jamais  lieu  d^ecole^  {^  ok 
une  vMtable  icole  est  possible,  lis  doivent  done  etre  soute^ius  et  eneouragSs 
avec  discernementy  tantot  comme  une  ressource  auxiliare^  tantSt  comme  un 
acheminement  vers  Vorganisation  plus  compUte  de  PenseignenientJ*  Bince 
these  warnings,  this  report — which  shows,  by  tbe  by,  that  it  is  not  orig- 
inal with  us  to  consider  this  question  as  endosmic  to  that  of  education, 
unavoidable  because  it  has  made  itself  inevitable — ^these  communistic 
institutions  have  been  encoura^fed^  not  with  the  discernetnent  recom- 
mended by  the  minister  of  public  instruction  of  1844,  nor  as  be  formally 
said,  ^<  as  a  transitory  measure  till  public  instruction  should  be  fully 
organized,''  but  till  they  have  become,  not  only  in  France  and  Belgium, 
but  in  this  Republic,  in  New  York  and  other  cities,  the  educational  and 
social  evil  foreseen  by  M.  de  Salvandi. 

In  large  cities  they  have  shops  and  classes  for  show,  like  those  in  Paris 
rue  de  Vaugirard,  containing  fourteen  hundred  boys.  In  tbe  country, 
girls  are  gathered  rather  compulsorily  to  sew  without  compensation, 
and  are  given  hardly  any  other  education  or  recreation  than  hymn- 
singing.  We  heard  them  at  Glamecy  (Ni^vre)  express  their  gratitude 
by  this  aphorism :  ^^Les  bonnes  sceurs  sont  si  mSchantes^'^  (tbe  good  sisteis 
are  so  harsh  to  us.)    Against  this  rather  severe  judgment  we  would 
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suggest  that  the  sisters,  being  oppresseil  from  above,  may  oppress  a 
little  below.  Au  institution  of  this  kind,  in  New  York,  managed  too 
l>y  sisters,  employs  above  four  hundred  girls,  treats  them  kindly,  but  as 
inferiors,  gives  them  a  low  grade  of  instruction,  and  needle  and  sewing- 
machine  work,  for  which  they  receive  no  compensation.  Their  products* 
as  seen  at  the  Vienna  Exhibition,  or  at  home,  are  inferior  to  those  of 
the  lay-schools  of  the  corresponding  class ;  for  instance,  to  those  of 
[Dresden,  St.  Quentin,  Bordeaux,  Paris,  (Madam  Lemounier's  school,) 
in  which  girls  are  taught  to  engrave  on  wood,  to  paint  on  china,  enamel, 
&c.,  in  a  superior  manner,  and  are  paid  for  the  work  they  accomplish  in 
the  establishment.  But  teaching  is  evidently  the  accessory  business  of 
these  would-be  religious  schools.  They  make  the  children  work  mainly 
in  order  to  appropriate  to  themselves  their  work;  they  sell  at  low 
prices  the  work  of  their  pupils  to  put  down  the  money-value  of  the 
work  of  their  families,  to  keep  both  parents  and  child  in  subjection 
by  poverty  and  superstition,  habituating  them  from  infancy  to  the 
conventual  forms  of  communism — a  communism,  the  only  one  to  be 
dreaded,  because,  incessantly  acquiring,  never  parting  with  a  mite,  it 
husbands  its  untold  treasures  to  feed  or  to  starve  the  masses,  in  order 
to  be  able  to  throw  them  one  way  or  another  in  the  scale  of  events : 
JQSt  the  dread  of  Salvandi  and  the  menace  of  Manning. 

So  we  have  plodded  even  at  the  antipodes  of  our  subject  to  make  sure 
that,  even  there,  there  was  no  sincere,  nor  intelligent  desire,  nor  means 
to  call  the  physiological  training  of  the  senses  to  the  support  of  intellect- 
nal  and  practical  education :  and,  reverting  to  the  generalities  of  this 
subject,  we  conclude  this  part,  and  introduce  the  next,  by  the  proposition 
that  if  the  senses  have  been  educated  to  perceive  aright,  the  language 
will  be  all  right. 

71.  E. — Education  of  the  latvguage. — When  looking  at  the  child  in  his 
cradle  (Part  I)  we  might  have  said  that  the  best  teacher  is  the  mother 
and  nurse,  the  best  dictionary  a  mellow  voice  ringing,  in  alternation, 
double  and  contrasting  sounds;  particularly  when  nature  or  the  city  be- 
gins to  rest,  the  child  is  better  prepared  to  listen,  and  falls  asleep  with 
the  roll  in  the  ear  of  these  new  syllables  which,  after  lurking  in  his 
dream,  come  first  out  of  his  throat  in  the  morning.  But  now,  what  a 
change!  He  is  at  school.  The  voice  of  command  is  rarely  softened  by 
affectionate  vibrations.  He  is  seated  behind  big  books,  in  variable  but 
always  distorted  attitudes,  reading,  writing,  mumbling  lessons  and  re- 
citing them.  And  what  lessons?  On  what  he  has  seen,  can  love, 
searches,  desires,  is  curious  about  ?  No !  The  subjects  on  which  the 
teacher  tries  his  best  to  bring  forth  the  faculties  of  language  of  his 
pupils  are  genemlly  very  imperfectly  comprehended,  and  cause  in  the 
class  but  a  common  feeling,  that  of  indifference.  Vide  the  books ;  full 
of  matter  good  to  learriy  but  not  of  matter  which  could  provoke  children 
to  talJcy  to  develop  and  use  their  inward  dictionary;  and  the  latter  is 
what  we  are  looking  for. 
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Objects  and  images,  though  introduced  in  the  school  to  increase  Jcnoith 
edg€j  have  been  also  employed  to  provoke  language  to  come  oat.  But 
what  can  teach  language  better  than  speech  itself  f  Ye«,  the  greaU 
teacher  of  language  is  not  the  master,  the  book,  the  image ;  it  is  the 
physiological  method  of  inciting  in  a  child,  of  propagating  in  children, 
the  heaoin  deparleVy  which,  from  being  contagions,  becomes  unaniinous- 
This  method  employs  two  processes,  one  didactic  the  other  spontaoeoas. 
By  the  first,  the  children  serve  as  a  dictionary  to  each  other  in  this 
wise:  Supposing  the  girls  and  boys  on  different  aisles  of  the  school,  or 
suppose  any  other  division  of  the  pupils^  a  noun  is  given  to  the  children 
of  one  division,  who  must  find  all  its  analogues  and  the  opposite  division 
all  its  contraries ;  or  the  verbs  are  given  for  one  division  to  find,  and 
the  adjectives  to  the  other.  The  child  who  has  found  ao  answer  raises 
a  finger ;  the  teacher  points  with  his  to  the  one  allowed  to  speak ;  every 

word  flows  as  from  a  source ;  hardly  any  definitions  are  called  for  to 
redress  mistakes  or  to  give  more  relief  to  an  idea.  By  the  second  exer- 
cise the  children  serve  as  models  and  critics  to  each  other,  and  being 
all  liable  to  be  called  to  speak  they  mast,  every  one  of  them,  have  evtry 
day  something  to  say.  This  something  must  be  culled  from  their  self- 
experience,  sensation,  or  feeling ;  an  incident  which  has  just  happened, 
for  the  sake  of  freshness  of  detail  or  color;  a  scene  in  the  street,  a  fallen 
leaf,  a  new  pattern,  a  party,  something  grotesque,  a  tableau,  or  a  single 
witty  word  feelingly  reported.  By  all  means,  not  only  let,  but  make  them 
speak  out  their  feelings,  ideas,  dreams  even,  which  light  up  the  tmus- 
parency  of  the  soul.  What  can  a  child  be  but  a  hypocrite  who  reads 
and  writes  all  the  while  and  hears  only  two  commands,  '^ Be  still!" 
"  Silence!'*  and  who  will  receive  his  honors  onl^'^  when  he  can  no  more 
spontaneously  speak,  nor  move  with  ease  and  grace — a  result  which  is 
unavoidable  in  most  of  the  schools  for  two  reasons : 

The  habit  of  writing  instead  of  speaking,  and  of  writing  from  books 
instead  of  from  personal  sensations  and  self-thinking  and  feeling,  is  one 
of  the  principal  causes  of  the  rarity  of  original,  genuine  men ;  all  hare 
copied  from  the  same  book,  and  afterward  from  each  other,  till,  coming 
in  contact  with  one  and  any  of  them,  we  cannot  detect  a  difference;  all 
minds  alike,  like  the  marbles  children  play  with  and  leave  in  the  mad, 
to  the  great  relief  of  their  pockets.  A  lesser  yet  grave  inconvenience 
due  to  writing  from  books  is  that  all  scholars  have  two  styles — one  in 
writing  and  the  other  when  speaking ;  one  bombast,  the  other  incor- 
rect— instead  of  a  single  natural  one.  Not  meaning  to  strike  by  this 
criticism  "the  man  of  the  moon,"  we,  ourselves,  would  like  to  exchange 
our  two  styles  (of  writing  and  of  speaking)  for  the  single  one  resnlting 
from  oar  own  temperament;  and  for  this  country,  we  wish  that  a  physio- 
logical education  of  the  masses  could  perpetuate  the  double  fine-art  of 
standing  nobly  and  of  speaking  in  the  manly  way  which  was  America Q 
before  the  introduction  to  books  and  benches. 

Several  perils  accrue,  too,  from  our  inordinate  use  of  writing  aud 
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ciphering  at  school.  After  years  of  such  work,  the  young  people  rise 
from  the  bench,  and,  on  the  strength  of  their  knowledge  of  the  twenty- 
six  letters  of  the  alphabet,  and  of  the  ten  figures  of  arithmetic,  fortified 
l>y  their  ignorance  of,  and  their  incapacity  for,  anything  else,  they  de- 
mand to  be  fed  as  clerks.  A  pretended  edncation  has  crippled  them.  Less 
modest,  many  scholars  from  the  same  bench  attempt  to  write,  from  the 
unconsciousness  of  their  reminiscences,  books  which  call  in  vain  for  an 
Omar,  whose  destiny  is  more  ignominious  than  fire.  Another  peril  and 
disgrace  of  our  ehirography  is  that  the  more  one  writes  the  worse  is 
bis  writing;  and  when  he  reaches  the  doctorate,  others  can  rarely  read 
fais  writing;  nor  can  he  himself,  even.  Evidently,  the  rapidity  of  our 
thoughts  and  communications  can  no  more  be  accommodated  by  our 
twenty-six  letters  than  could  the  Greek  mental  activity  by  the  Egyptian 
hieroglyphics  or  the  Phoenician  alphabet.  The  present  mode  of  writing 
cannot  follow  the  rapidity  of  the  thoughts,  even  when  in  the  attempt  it 
loses  its  legibility ;  it  is  adapted  only  to  the  slowest  commercial  trans- 
actions, and  is  often  found  insufficient  or  inconvenient  even  in  private 
correspondence.  Evidently  the  time  has  arrived  when  a  division  of 
labor  in  the  transmission  of  thoughts  is  demanded,  and  the  school  must 
be  prepared  to  supply  this  new  demand :  first,  by  the  teaching  of  no 
writing  but  the  fairest  hand,  which  is  possible,  if  its  exercises  consist 
only  of  two  or  three  lines  repeated  twice  a  day  like  a  drawing;  secondt 
by  the  teaching  of  short-hand  writing  to  all,  and  its  use  for  taking  notes 
in  tuition  and  reading ;  third,  by  the  teaching  and  daily  practice  of  teleg.- 
raphy  in  all.  the  inter-  and  intra-correspondence  of  the  schools,  school- 
boards,  &c.,  each  having  its  telegraphic  class,  and  between  the  lessons 
an  experienced  pupil  at  the  helm^  with  one  or  more  inexperienced  ones. 

]S^ot  to  go  more  into  detail,  and  yet  to  say  a  last  word  in  regard  to 
true  writing:  There  are  two  modes  of  teaching  it,  one  physiological, 
which  proceeds  as  the  teaching  of  all  other  forma  and  movements^  and 
the  simial,  which  needs  no  description,  being  what  everybody  likes. 
In  the  physiological  method  the  child  draws  before  he  writes.  In  the 
course  of  this  teaching — from  a  vertical  line  to  an  horizontal,  from  an 
oblique  to  a  curve,  from  the  generation  of  one  line  from  another,  from 
the  combination  of  two  or  more  lines  to  generate  numberless  (geometri- 
cal) figures,  among  which  are  those  of  letters — as  soon  as  the  child  from 
the  crowd  of  figures  recognizes  the  letters  in  books,  or,  vice  versa,  from 
the  book  to  his  blackboard,  they  are  named  to  him ;  he  has  had  the 
form  before  the  name,  instead  of  the  name  before  the  form.  This  is  all* 
important,  for,  supposing  him  to  receive  altogether  and  at  the  same 
time  the  doable  notion  of  form  and  name  included  in  the  letter^  the 
notion  of  form  soon  becomes  immerged  for  the  eye  in  the  group-notion 
of  syllable  and  with  ttiat  of  word,  and  the  hand,  in  the  act  of  writing, 
led  by  the  eye,  and  spurred  by  the  apprehension  of  the  task,  attenuates 
the  individuality  of  each  letter  more  and  more  to  reach  that  of  the  trord, 
and  finally  it  leaves  on  paper  a  sort  of  word-hieroglyph  legible  only  to 
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those  most  initiated.  Whoever  goes  to  the  British  Maseiim,  to  the 
National  Library  of  Paris,  and  to  other  sach  places,  after  having  tried 
his  best  to  decipher  affectionate  riddles  from  home,  and  sees  the  brick- 
books  of  the  ancient  Asiatics,  and  the  penciled  letters  and  firmans  of 
the  modern  Orientals,  cannot  let  his  beguiled  eye  fall  on  his  own  hand 
without  a  feeling  of  humiliation,  and  the  wish  that  the  next  generation, 
at  least,  may  write  a  better  hand. 

72.  F. — Special  teaching;  Oeography. — We  resolved  to  keep  ont  of 
view  the  purely  classical  matters  of  the  curriculum.    However,  as  a 
sample  of  it,  and  as  an  example  of  how  different  kinds  of  instruction 
may  be  given  under  the  same  name,  we  will  consider  geography.   At  the 
Welt'AtiSstellung  there  were  large  copy-books  of  geography,  and  many 
geographical  charts,  some  almost  as  fine  as  good  engravings,  made,  it 
was  said,  by  the  hands  of  the  pupils,  (conceded,)  without  the  master's 
corrections,  (conceded,  too.)    These  received  honorable  mention  as  per- 
fect in  their  kind ;  well  deserved.    But  what  will  remain  of  this  form  of 
teaching  ten,  twenty  years  hence,  in  the  head  of  the  receiver  of  the 
diplomas  awarded  by  the  commissioners  on  education  ?    There  was  also 
at  the  Welt'Au^stellung,  but  so  lost  in  papers  without  name  or  value 
that  by  chance  alone  I  discovered  it,  a  geographical  correspondence  be- 
tween the  pupils  of  the  primary  school  of  Peronne,  in  the  north  of  France, 
and  those  of  the  school  of  Dieu-le-fit,  in  the  south.    The  young  corre- 
spondents describe  to  each  other  the  natural  chanicters,  the  8ail,  the 
products,  the  manufactures,  the  usages,  festivities,  and  varieties  of  their 
respective  towns,  townships,  and  provinces,  {dipartements.)    These  let- 
ters, received  and  answered  with  manifest  pleasure,  taught  them  things 
impossible  to  forget.    They  created  among  the  young  writers  feelings  of 
interest  which  promise  to  ripen  into  friendship.     They  made  them  love 
the  distant  places  seen  in  these  descriptions  as  the  homes  of  their  friends, 
and  feel  that  identity  of  soil  and  pop  ulation  which  is  admirably  expressed 
b}^  the  word  patria.    This  small  envoice  of  two  provincial  schools,  full  of 
meaning  and  promise,  escaped  the  attention  of  the  commission  of  re- 
wards, which  was  incessantly  called  to  examine  the  showy  exhibition  of 
the  sectarian  schools  by  their  active  delegates.    If  noticed  at  all,  the 
■J'rench  delegates  would  have  sooner  deprecated  than  recommended  it, 
they  being  of  two  classes :  the  advanced,  who  stand  backward  for  fear  of 
losing  their  position,  and  the  retrograde,  who  want  to  preserve  theirs — 
variety  without  difference;  both  holding  any  understanding  among  citi- 
zens to  be  a  crime,  and  would  have  stamped  out  this  correspondence 
among  children  as  threatening  danger  to  their  government.  Actuated  by 
different  motives,  we  present  to  American  teachers  this  unrewarded 
mode  of  making  the  study  of  geography  lovable  or  worthy  of  their  imi- 
tation.   It  would  correspond  to  the  physiological  hesoin  of  a  large  social 
body  to  feel  all  its  parts.    Besides,  teaching  more  than  the  book,  yet  not 
excluding  books,  it  would  have  as  its  effect  the  commencing  in  youth  of 
intercourses  which  would  soon  bind  the  new  generation  in  a  network 
of  good  feeling. 


CHAPTER    IV. 


TENDENCIES  OF  MODERN  EDUCATION. 

I*HYSIOLO0TCAL  KDUCATIOX  ;  LaST  LOOK  AT  IHE  WeLT-AuSSTELLUNG  J  LESSONS  FROM 

THE  Welt-Ausstbllung  ;  Sex  in  education. 

73.  We  said  that  tlie  object  of  education  is  to  prepare  the  children  for 
the  work  which  will  be  demanded  of  them  to-morrow.  We  have  seen 
that  this  work  is  so  varied  in  its  details  that  they  cannot  be  embraced 
ill  a  plan  of  general  or  national  education.  But,  transferring  our  obser- 
vation from  the  objective  to  the  subjective,  we  have  demoustrated  that 
if  the  commonwealth  cannot  pre-educate  for  all  kinds  of  work,  she  can 
train  all  the  organs  to  accomplish  their  functions  in  the  most  perfectly 
physiological  manner,  and  elevate  all  the  functions  which  are  under  the 
control  of  consciousness  to  the  rank  of  intellectual  capacities,  and  can 
make  them  concur  in  the  operations  of  the  mind  and  of  the  will.  This 
is  what  constitutes  physiological  education.  We  have  been  at  some  pains 
to  gather  its  elements  from  the  WeltAusstelhitig^  from  the  special  schools 
for  idiots  and  deaf-mute  children,  from  the  sparse  traces  of  it  discernible 
in  the  schools  of  Europe  and  of  America;  and,  after  giving  a  few  speci- 
mens of  it,  instead  of  the  full  exposition  it  deserves — but  which  would  be 
incompatible  with  the  plan  and  object  of  this  report — we  re-enter  the 
WelUAmstelliing  to  ascertain  what  is  the  tendency  of  human  labor  for 

the  next  score  of  years.  After  that,  we  shall  turn  a  last  look  upon  the 
school  to  see  what  it  can  do  to  prepare  the  children  of  this  Republic, 
and  we  would  like  to  say  those  of  dear,  hypnotized  France  for  the  work 
^vhich  will  fall  to  their  generation ;  and  then  our  own  work  will  be 
accomplished. 

The  products  exhibited  in  the  Weli-AusHtellung  show  no  startling 
progress. 

74.  A. — A  last  hole  at  the  Welt-Ausstellung. — With  a  last  look  at  the 
long  galleries,  broad  pavilions,  national  alcoves,  and  cosmopolitan  tran- 
septs, comes  a  last  thought. 

This  whole  dazzling  accumulation  of  treasures  does  not  reveal  any 
new  opening  in  the  human  mind.  The  century,  growing  old,  has  lost 
that  enthusiasm  which  produced  Ohilde  Harold,  Les  Orientales,  pho- 
tography, the  steam  and  electric  motors.  It  wants  rest  and  enjoyment. 
To  that  effect  it  calls  on  science,  art,  and  industry  to  bring  forth  those 
secondary  inventions  and  appliances  dear  to  the  vieillards.  From  this 
frame  of  mind,  in  industry  as  in  everything  else,  new  things  are  not 
desired,  rather  dreaded;  any  invention  (of  a  new  motive  power,  for 
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iDStauce)  which  would  disturb  the  machiuery  by  which  the  products  of 
labor  fall,  as  it  were,  naturally,  into  the  lap  of  capital,  would  be  consid- 
ered as  a  curse.  Therefore  the  demand  is  for  those  accessory  arts  which 
embellish  these  products  aud  comfort  their  owners. 

Though  the  exhibition  of  Vienna  showed  great  advances,  it  discovered 
great  chasms,  too,  which  education  must  hasten  to  fill. 

a.  In  the  general  drawing  of,  or  on,  objects  there  was  little  sense  of 
unity  of  composition,  and  a  great  lack  of  origitiality,  though  sometimes 
with  deep  meauingp. 

Let  us  borrow  our  illustrations  from  painting,  as  not  being  subordinate 
to  the  material,  to  the  substance.  If  the  drawing  was  often  brilliant  in 
the  conception  and  in  the  pose  of  simple  figures — a«,  for  example,  in  that 
of  General  Prim  under  fire,  by  Beguaud — it  was  feeble  in  grouping  and 
void  of  unity  in  composition — say  as  empty  of  a  center  as  the  Diogencis 
of  Gerome,  even  when  it  was  as  full  of  meaning  as  the  Cleopatra  of  the 
same  artist,  which  reads  like  a  gossiping  chapter  of  Appian. 

h.  The  ornamentation  on  silk,  glass,  wood,  leather,  offered  some  pat- 
terns justly  admired.  Most  of  them,  however,  were  pasticcios,  indiscrim- 
inately good  or  bad,  from  good  or  bad  periods — delicious  niels  and  gar- 
lands from  Pompeii,  and  Bonapartist  medallions  of  women's  heads 
lookiug  like  troopers,  of  men  looking  like  gendarmes. 

c.  Articles  of  furniture  have  not  been  treated  more  discriminately. 
In  virtue  of  the  impulse  witnessed  at  Vienna,  during  the  next  decade 
we  shall  have  no  choice  but  between  the  miniature  stool  which  creaks 
at  a  touch,  and  distorted  copies  of  the  chairs  of  a  great  inquisitor  of  the 
seventeenth  century,  {vide  Philippi  A.  Lamborch,  HUtoria  Inqumiionh^ 
Amstelsdami,  M.  D.  C.  xcii.) 

(f.  On  plaus,  we  see  the  Gothic  style  adapted  to  stables,  and  the  ogive 
of  the  fourteenth  century,  crowned  by  Roman  colonettes  of  the  seventh, 
in  churches  of  the  nineteenth  century,  which  rival  the  opera  in  uphol- 
stery. 

e.  As  an  offset,  coloring  has  been  heightened  one  way  and  softened 
another,  by  the  acquisition  of  new  shades,  or  by  an  assiduous  copying 
of  the  relics  of  the  eighteenth  century.  The  substitution  of  chemical 
colors  for  the  vegetable  or  for  the  triturated  metallic  paiota,  and  partic- 
ularly the  auline  compounds,  have  considerably  enriched  the  pallet  and 
the  dyes:  chemistry  has  played  the  part  of  painting. 

/.  A  great  revival  in  the  plastic  arts ;  in  terra-cotta,  Delft- ware,  aud 
faience,  attempts  to  rival  the  Bernard  de  Palissys  and  majoliais ;  the 
re-opening  of  the  glass-works  of  Venice;  the  renovated  styles  of  Bohe- 
mia and  Baccara,  (not  forgetting  the  recent  efforts  of  our  youug  Pitts- 
burgh,) are  signs  of  the  same  order.  In  all  other  departments  may  be 
signalized  somewhat  similar  defects  and  similar  progress.  This  is,  in 
our  estimation,  characteristic  of  a  period  fruitful  in  execution  and  devoid 
of  inspiration.  This  movement  has  a  current  which,  though  rendered 
indistinct  during  its  passage  through  the  conflicting  whirlpools  of  iudus- 
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tries  and  passions,  can,  however,  be  traced,  and  mnst  indicate  the  course 
of  the  next  decade  or  score  of  years,  and  how  our  children  mast  be  pre- 
pared by  the  school  to  figure  at  the  head  of  it. 

75.  B. — Lessons  from  the  Welt-Ausstellung, — The  meaning  of  the  exhi- 
bition in  relation  to  the  object  of  this  report  is  very  clear,  and  its  expres- 
sion may  be  reduced  to  a  few  sentences.  The  best-educated  nations  pro- 
duce the  best  work.  Where  the  aristocracy  alone  is  educated,  there  are 
a  few  works  of  magnitude  and  little  of  private  industry;  (Russia,  Sile- 
sia, Hungary.)  Where  money  does  everything,  manufactures  are  abun- 
dant and  the  working  classes  stand  very  low  in  education ;  (England  and  in 
Belgian  villages.)  More  evenness  in  teaching  creates  a  greater  variety 
of  products,  better  remuneration,  and  more  cheerfulness,  which  is  re- 
flected on  the  work  5  (parts  of  France,  Switzerland,  the  Rhenish  prov- 
vinces.)    Even  between  China  and  Japan  the  superiority  of  manufacture 

«  

and  art  is  on  the  side  of  the  latter,  which  has  the  better  schools.  To 
make  the  lessons  from  the  Welt-Atisstellung  clearer  yet,  we  shall  view 
the  objects  exhibited  in  two  aspects  or  categories:  one  embracing  in  a 
general  survey  the  works  exhibited  5  the  other  restricted  to  the  objects 
pertaining  to  the  school  exposed  in  the  pavilions  appropriated  to  educa- 
tional exhibits. 

a.  The  bulk  of  the  products  exhibited  shows  that  we  are  about  mid- 
way in  a  period  of  execution  which  will  demand  more  workers,  and  from 
them  a  higher  standard  of  aptitudes  of  the  organs  and  of  ability  in  the 
functions;  that,  at  the  same  time,  more  production  being  demanded,  in 
proportion  as  the  power  of  machines  will  be  substituted  for  human  force — 
whose  lever  is  in  the  spinal  cord — more  artist  skill  will  be  demanded 
from  the  once  ignorant  artisan,  and  will  be  obtained  by  special  trainings 
of  the  hand  creatrix^  whose  levers  are  two.    The  true  creative  hand  has 
its  levers  at  the  base  of  the  brain  in  the  sensory  ganglia;  it  is  educated 
by  the  physiological  (and  rational)  conduction  of  sensations  from  the 
periphery  to  the  centers,  and  of  orders  from  the  centers  to  the  periphery. 
When  this  education  is  accomplished,  and,  in  our  estimation,  not  before, 
may  be  commenced  the  education  of  the  automatic  hand.    This  second 
and  secondary  form  of  hand  works  from  the  periphery  to  some  near 
ganglion;  it  works  quicker  and  more  regularly  than  the  former,  but  has 
of  itself  no  character  except  its  automatism.    If  a  hand  has  been  long  at 
work  from  the  periphery  to  the  sensory  ganglia,  it  may  afterward  work 
from  the  periphery  to  an  intermediate  ganglion,  and  may  continue  to 
produce  works  which,  without  being  its  best,  have  an  individual  char- 
acter, a  manner  which  is  his  style^  as  it  is  said  of  all  great  masters  of 
hand-work.    But  if  the  millions  who  have  to  earn  a  living  with  their 
own  hands  come  out  from  school  without  having  received  this  first  and 
higher  training  of  the  working  hand,  they  have  to  educate  it  themselves 
during  apprenticeship,  either  after  some  type  easily  caught,  producing 
pasticcios^  or  by  the  natural  pendulum  process  of  automatism  for  which 
the  hand  has  never  held  intercourse  with  the  higher  and  sensory  facul- 
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ties.  Of  these  three  modes  of  working  we  have  had  occasion  to  note 
that  the  second  was  prevalent  at  the  exhibition ;  and  we  have  given  safS- 
cient  proofs  that  the  first  must  prevail,  and  will  prevail  in  that  natioa 
which  will  open  the  school  as  liberally  to  the  hand  as  it  has  to  the 
mind,  and  thereby  conqaer  the  mastery. 

b.  We  found  in  the  Welt-Ausstellung  many  proofs  of  the  real  inferi- 
ority of  the  senses  to  plan  and  execute  the  works  conceived  by  the  mind. 
For  instance,  how  the  eye  betrays  the  idea  in  composition.    It  does  not; 
require  the  eye  of  a  Ponssin  to  discover  this  defect ;  and  to  make  it 
more  sensible,  though  not  so  forcibly  didactic,  we  will  take  our  e^Eamples 
from  the  plainest  of  industries.    It  was  painful  to  see  how  the  best  fur- 
niture was  rendered  oflFensive  or  hideous  by  the  disproportion  of  orna- 
mentation, and  truly  dangerous  by  angles  where  our  body  expects  to  find 
soft  places  on  which  to  rest;  by  sharp  carved  flowers  ready  to  enter  the 
occiput ;  a  volute,  to  strike  the  temple  of  a  hasty  riser,  and  other  sense- 
less decorations.    In  tapestry  and  other  stuffs  fine  color  and  firm  draw- 
ing will  never  palliate  the  lack  of  composition;  aud  that  defect  is  strongly 
marked  in  all  the  works  which  are  not  copies  of  the  delicious  master- 
works  of  the  last  century,  (of  Elizabethan  style  more  rarely.)    In  this 
respect  the  school  must  appeal  for  a  good  theory  of  training  to  such  a 
man  as  Liebreigh.    All  that  we  can  say  here  is  this :  The  harmony  of  a 
composition — whatever  it  may  be,  a  tableau,  a  pitcher,  a  statue,  a  piece 
of  furniture  or  of  jewelry — consists  in  it  having  proportions  correspond- 
ing to  the  organism  of  the  eye.    As  the  eye  is  globular,  has  a  center 
toward  which  radiate  the  objects  to  form  of  their  ensemble  a  unique  im- 
pression, which,  transmitted  to  the  sensorium,  becomes  its  idea  or  intel- 
lectual image;  so  every  composition  which  has  a  center,  and  whose  details 
converge  toward  that  center  to  form  a  unit^  pleases  the  mind,  because  it 
fits  the  eye,  which  is  thus  enabled  to  transmit  its  impression  with  cor- 
rectness, at  once,  without  effort.    That  is  one  harmony  of  composition ; 
such  a  type  is  demanded  not  only  by  the  eye,  but  by  the  ear,  the  smell, 
the  taste,  and,  above  all,  by  the  mind ;  it  is  a  besoin,  whose  absence  indi- 
cates a  low  state  of  culture,  and  debars  one  from  accomplishing  works 
of  any  magnitude,  and  whose  loss  is  one  of  the  precursors  of  insanity. 
A  nation's  taste  in  composition  may  not  yet  be  born,  but  if  a  nation's 
work  at  large  gives  signs  of  decadence  in  the  composition  of  lines  aud 
colors,  something  is  the  matter  with  her,  (as  with  the  Spaniards.) 

These  are  the  physiological  forms  of  training  necessary  to  prepare  the 
organs  for  work.  But,  as  we  have  said,  the  organs  must  be  prepared 
for  the  function,  and  the  function  must  be  educated  to  the  rank  of 
capacity.  There  is  only  one  ignoble  kind  of  work — ^those  who  despise 
working  notwithstanding — it  is  working  without  an  understanding  of 
what  we  are  about.  The  honesty  and  policy  of  giving  the  children  not 
only  the  capacity  to  work,  but  the  philosophy  of  their  labor,  will  intro- 
duce into  teaching  the  higher  study  of  the  history  and  present  condi- 
tion of  human  labor. 
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€•  There  is  no  better  witness  of  that  ignorance  of  the  history  of  labor 
to  which  workingmen  are  condemned  than  the  universal  exhibition  of 
Vienna,  unless  possibly  those  of  Paris  and  of  London.  These  vast  com- 
petitions— not  unlike  the  popnlar  parades  of  Flanders,  mock-fights,  pro- 
cessions, solemn  entrances  of  the  past  ages — seem  a  masked  battle-field, 
where  our  cotemporaries  compete  for  the  price  of  modem  excellence, 
with  productions  masked  in  gothic,  antique,  Gallic,  Germanic,  rustic, 
rococo,  imperial  styles,  {etfen  passe,) 

Since  all  great  movements  have  a  motor,  what  is  the  motor  of  this? 
The  desultory  mobility  of  the  labor  of  to-day  resembles  the  chopping 
waves  of  the  Gulf-stream  after  a  storm — the  deep  current  still  runs 
beneath  them.  But  who  can  expect  children  to  take  an  interest  in  this 
human  stream,  unless  its  course  and  apparent4eviations  are  made  clear  f 
Now  they  listen  with  awe,  then  with  enthusiasm.  Our  schools  need  a 
history  of  the  human  mind  clothed  in  the  armor  of  the  industry  of  all 
nations  and  of  the  past  ages,  a  microcosm  of  what  is  now  done  and  of 
what  was  exposed  on  the  Prater.  Assisted  by  such  relations,  much 
more  interesting  than  those  of  Plutarch  or  of  Xenophon,  our  children, 
comprehending  their  position  in  the  wide  working  world,  will  choose  to 
be  of  these  rehearsers,  to  search  one  of  these  currents  looking  for  a  new 
discovery,  and  even  to  make  the  smallest  invention  in  the  humblest 
occupation;  considering  it  a  reward  worth  living  and  working  for. 

d.  But  we  may  be  mistaken.  That  teaching  of  manly  functions  to 
man;  of  working  capacities  to  a  nation  of  producers;  of  the  solidarity 
of  all  of  us  for,  by,  and  in  labor,  may  be  all  wrong.  There  is  another 
plan.  Cause  the  child  to  learn  so  much  of  dead  and  foreign  languages 
as  not  to  be  able  to  use  his  own  correctly,  and  give  him  mathematics 
enough  to  apply  the  rule  four  and  four  make  three  for  me  and  five  for 
him ;  give  him  a  little  polish  besides,  and  when  the  down  appears  on  his 
apper  lip  you  send  him  to — Home.  He  gets  acquainted  with  nice  fellows 
who  visit  PoppcBaat  the  small  hours  by  the  small  door.  When  she  is  tired 
of  him  she  gives  him  princely  jewels,  and  a  chart — voted  by  the  senators 
who  take  their  voting-peas  from  her  dressing-box — which  exiles  him  in 
a  district  of  Judea  with  the  power  to  levy  millions  on  his  countrymen, 
and  the  mental  obligation  to  betray  them  in  their  last  life  or  death 
struggle.  Such  was  young  Josephus  as  he  describes  himself  just  out 
of  school.  Do  not  forget  it — Josephus  was  educated  in  the  sect  of  the 
Pharisees,  the  Jesuits  of  their  time. 

76.  C. —  Will  it  profit  our  school — As  Paris  is  the  place  to  make  us 
appreciate  Groton  water,  so  in  traveling  we  learn  to  know  the  good 
things  they  have  abroad,  and  to  appreciate  the  excellent  ones  we  have 
at  home.  It  is  not  our  place  to  speak  of  the  American  high  schools, 
colleges, and  universities.  The  astronomers,  engineers,  soldiers,  seamen, 
physicians,  surgeons,  chemists,  naturalists,  &c.,  educated  at  home  are 
highly  honored  by  their  European  compeers ;  the  lower  grades  of  schools 
are  within  our  province. 
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We  have  seen  that  our  institations  for  deaf-mates  and  idiots  are  eqaal 
to  the  best  in  Europe,  and  in  several  points  are  their  superiors.  The 
kindergartens,  of  more  recent  importation,  promise  well.  The  primary ; 
the  grammar  schools  of  this  liepublic  are  more  numerous  than  those 
of  any  other  nation,  and  reach,  in  the  continental  wilderness,  part^ 
elsewhere  considere'd  inaccessible.  They  are  abundantly  supplied,  at 
the  expense  of  the  commonwealth,  with  books  and  apparatus  of  iustrac- 
tion ;  and  from  the  vast  structures  of  the  city  schools  to  the  log  or  frame 
house  at  the  cross-roads,  all  school-buildings  have  no  other  use  than 
that  of  teaching. 

Around  the  country  school  there  is  plenty  of  air  and  room  for  exercise; 
not  so  around  the  city  school,  which,  tall  and  broad  as  it  is,  with  its 
great  doors  and  windows,  has  yet  hardly  enough  of  air  and  space  for  its 
thousands  of  pupils.    It  is  desirable  that  grounds  be  reserved  for  ven- 
tilation and  for  isolation,  as  for  sport  and  gymnastics,  around  these 
monuments.    Their  incapacity  to  accommodate  so  many  pupils  is  evi- 
dent, but  not  insuperable.    Without  prejudging  the  question  of  the 
advantages  of  small  over  large  buildings  for  educational  purposes,  we 
may  find  means  of  relief  of  plethora  in  sending  the  children  in  turn  to 
their,  gymnastics  ainl  to  the  rooms  prepared  for  the  special  exercises  ; 
and  in  sections  to  study  in  the  botanical  gardens,  in  museums  of  ndtnral 
history,  of  zoology,  and  of  mineralogy ;  and,  after  twelve  or  fourteen 
years,  we  ma^-  send  them  by  squads  to  some  manufactory  or  to  the  shops 
of  the  neighborhood  where  they  may  try  their  hands  at  something,  or 
at  anything  rather  than  nothing.    The  rich  can  employ  these  spare 
hours  in  learning  some  fine  art,  music,  dancing,  fencing,  foreign  lan- 
guages, at  their  own  expense,  within  or  without  the  building  as  may  be 
convenient.     The  class-rooms  thus  relieved  would  be  more  healthy; 
they  could  be  all  used  in  the  evenings  for  lessons  to  adults,  and  for 
reading  aloud  by  the  children  and  by  their  parents  under  the  supervis- 
ion of  a  few  teachers.    These  readings  would  be  on  subjects  like  history, 
which  cumber  the  curriculum  without  leaving  more  than  a  vague  im- 
pression.   The  time  for  real  education  would  thus  be  augmented  and 
occupied — in  addition  to  the  ordinary  matters  of  the  curriculum  reduced 
as  already  described — b^'  the  physiological  exercises. 

Some  of  these  physiological  exercises  require  more  room  than  the  class- 
room can  afibrd,  and  are  too  noisy  except  when  taken  into  special  rooms. 
But  others,  which  are  silent  exercises  of  attention,  for  which  the  pupil 
needs  only  change  of  position — which  is  more  favorable  than  otherwise — 
can  be  made  in  situ.  These  exercises  embrace  all  together  the  training  of 
the*  motor  and  sensory  nerves,  of  the  senses,  and  particularly  of  the  hand, 
executrix  and  sensitive.  Special  attention  must  be  paid  to  the  speech, 
much  more  than  to  reading  and  writing.  However,  the  improvement  of 
these  two  modes  of  expressing  thoughts  demands  some  new  develop- 
ments. Children  must  be  able  to  read  books,  the  writings  of  several 
kiuds  and  ages,  and  the  symbols  of  stenography]and  telegraphy.   Besides 
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this,  and  correlatively,  to  write  an  artistic  hand,  short-hand,  and  tele- 
grams. The  training  in  the  acquisition  of  a  rich  vocabulary,  in  rapid 
elocution,  in  receiving  impressions  and  in  expressing  them  with  words, 
as  with  colors  and  pencils,  as  has  been  previously  described. 

As  soon  as  the  hand  and  the  senses  are  sufficiently  trained,  the  chil- 
dren, in  whom  a  taste  for  some  kind  of  work  has  been  cultivated  by 
visits  to  museums  and  to  botanical  and  zoological  gardens,  to  scientific 
and  industrial  collections,  exhibitions,  factories,  are  expected  to  choose, 
at  least  on  trial,  an  apprenticeship.  This  contingency,  in  cities  where 
there  are  twenty  thousand  or  one  hundred  thousand  or  more  pupils  in 
the  district  schools  alone,  must  be  met  with  by  enlarged  means  of  in- 
struction, particularly  in  those  small  arts  which  insure  the  independence 
of  the  proud,  and  a  small  fortune  to  persistent,  thrifty  workers,  who  are 
l)rincipally  women. 

We  have  schools  of  medicine,  pharmacy,  law,  &c.  Why  few  others 
for  professions  aspired  to  by  the  less  ambitious  and  practiced  by  the 
most  law-abiding  classes?  The  example  of  Paris,  Berlin,  and  Dresden 
cannot  be  lost  to  our  great  cities,  which  have  no  better  title  to  greatness 
than  the  industrial  activity  of  their  millions  of  people. 

77.  As  to  sexes  in  education,  the  less  we  make  the  children  feel  their 
difiference,  the  later  it  comes  into  existence.  It  is  one  of  the  merits  of 
the  American  school  to  have  educated  the  sexes  just  as  they  are  made, 
side  by  side,  and  as  they  are  designed  to  live  in  sincerity  and  purity  of  in- 
tercourse. (Natural  exceptions  would  be  made  more  dangerous  by  the 
hypocrisy  resulting  from  restraint)  As  for  the  curriculum  of  the  two 
sexes  in  the  primary  and  grammar  departments,  what  other  difference 
could  be  established  besides  that  of  comprehension  of  each  pupil  ?  If 
one  sex  needs  more  of  this  education,  it  is  the  woman;  because  when 
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the  man  is  buying,  selling,  or  manufacturing,  she  will  have  to  educate 
her  children,  after  having  educated  those  of  others. 

This  is  the  second  and  higher  glory  of  the  American  school,  to  have 
more  female  teachers  than  that  of  any  other  nation.  Kew  York  City 
has  above  two  thousand  in  the  primary  and  grammar  departments 
alone;  there  are  above  one  hundred  thousand  of  them  in  theEepublic. 
Their  work  is  the  least  remunerative,  and  the  hardest  by  the  expense  of 
vitality  it  entails,  and,  worse  than  that,  it  has  riveted  upon  them  the 
evil  eye  of  the  enemy  of  free  republican  schools.  So  that  he  who  threat- 
ens England  with  civil  war,  who  presses  on  Belgium  as  a  nightmare,  whom 
divided  France  hates  and  obeys,  who  restores  the  inquisition  and  its 
schools  in  Spain,  and  destroys  books  in  Canada,  as  it  did  in  Alexandria, 
is  the  same  one  who  wants  to  take  possession  of  our  school  in  the  name 
of  liberty. 

To  defend  their  countries  the  Austrian,  the  French,  the  Prussian,  the 
Kussian  keeps  under  arms,  in  idleness,  more  than  500,000  young  men. 
To  protect  ours  against  ignorance,  we  must  have  an  army  of  500,000 
young  girls  teaching  our  children,  in  squads  of  twenty,  and  preparing 
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themselves  for  the  higher  daties  of  motherhood — so  much  higher  than 
those  of  paternity:  Women — family-educators,  barriers  against  com- 
munism. 

MM.  Gaizot,  Cousin,  Yillemaiu,  and  afterward  Garnot,  Durny,  and 
Jules  Simon,  tried  in  vain  to  protect  an  admirable  body  of  teachers 
from  the  same  hatred,  and  warned  France  of  similar  perils  impending 
over  her  school.  Their  prudence  was  set  at  naught,  and  we  see  the  first 
results — only  the  first.  Let  us  reflect.  Wheu  crossing  the  pathless 
forest  of  au  Indiana  bottom,  or  climbing  some  declivity  in  the  Adiron- 
dacks,  I  have  seen  giant  trees  fall  with  a  deep,  sorrowful  groan ;  bat  it 
was  not  from  the  shock  of  some  noble  animal ;  they  were  honey-combed 
by  imperceptible  things  without  a  name. 
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EDUCATION. 


INTRODUCTION. 

1.  It  is  an  encoaraging  sign  of  the  times  that  edacational  representa- 
tionsy  at  first  entirely  omitted  from  the  schemes  of  international  exhibi- 
tions, have  at  length  become  one  of  their  most  attractive  and  important 
featares.  At  the  Paris  Universal  Exposition  of  1867,  this  great  interest 
found  recognition  ;  and  in  classes  89  and  90  of  Group  X,  classes  includ- 
ing apparatus  and  methods  used  in  the  instruction  of  children,  libraries 
and  apparatus  used  in  the  instruction  of  adults  at  home,  in  the  work- 
shop, or  in  the  schools  and  colleges,  the  representatives  of  twenty  dif- 
ferent countries  were  awarded  prizes  on  articles  exhibited  therein. 

The  naMons  so  recognized  at  the  Paiis  Exposition,  and  the  total 
number  of  prizes  awarded  to  each,  were  as  follows  : 

Prizes. 

France ....  278 

Netherlands 1 

Belgium 10 

Prussia  and  North  Germany 24 

Hesse-Darmstadt 1 

Baden 1 

Wiirtemberg 7 

Bavaria 3 

Austria ^. 22 

Switzerland — 3 

Spain > 19 

Denmark G 

Sweden  and  Norway- 3 

Russia 1 

Italy 29 

Pontifical  States 1 

Ilawaii 1 

Great  Britain 13 

Canada  3 

United  States • 3 

Whole  number 428 

This  was  certainly  a  worthy  beginning  of  an  important  effort  in  the 
interest  of  education,  and  one  that  reflected  honor  upon  the  sovereign 
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by  whose  imperial  order  it  was  undertaken.  Bat  it  was  reserved  for  His 
Majesty  the  Emperor  of  Austria  and  King  of  Hungary,  through  his 
zealous  and  accomplished  minister  for  education  and  worship,  and 
through  that  distinguished  friend  of  education,  the  Director-General  of 
.the  Exhibition,  to  give  special  prominence  to  this  department  by  honor- 
ing it  with  the  rank  of  a  '*  group/'  and  by  making  special  effort  to  in- 
sure such  a  representation  in  that  group  at  Vienna  as  would  promote 
the  advancement  of  education  throughout  the  world. 


CHAPTER    1. 


GENERAL  CHARACTER  OF  THE  EDUCATIONAL  EXHIBIT  AT  VIENNA. 

Extent  op  the  exhibit  iw  group  xxvi;  Arraxgembnt  and  classification; 

Character  of  the  collection. 

2.  As  the  resalt  of  this  enlightened  policy  of  the  Anstriaii  govern - 
meDt,  twenty-foar  of  the  nations  were  represented  in  Group  XXVI  of 
the  Vienna  Exhibition  by  a  total  of  nearly  four  thousand  exhibitors  ; 
several  of  them  being  government  ministries,  presenting  collective  exhi- 
bitions embracing  hundreds  of  subordinate  exhibitions,  and  a  still  larger 
number  being  provincial  and  municipal  governments,  scientific  and  lit- 
erary organizations  and  institutions  of  learning,  each  represented  in  like 
manner;  so  that  the  total  number  of  exhibitors  properly  enough  entitled 
to  a  place  in  the  catalogue  fell  but  little  if  any  short  of  five  thousand. 

According  to  the  latest  issued  official  catalogue  of  the  Exhibition,  now 
in  the  possession  of  the  writer,*  the  number  was  3,459,  distributed  as 
in  the  following  table,  which,  for  convenience  of  comparison,  also  in- 
cludes the  national  representations  at  the  Paris  Exposition  of  1867. 

Table  showing  the  number  of  exhibitors  from  the  countries  therein  named  in 

clcbsses  89  and  90  of  the  Paris  Exposition  of  1867,  and  in  Group  XXVI 
of  the  Vienna  Exhibition. 


Country. 

Nnmber  of  exhibitors. 

• 

Paris. 

Vienna. 

America  (Norths ...... . 

(t) 

1 

86 
1 
.'i 

21 

1 
8 

282 

Arsentiue Reoublic ....... 

Aiidtria 

583 

Baden • 

Bavaria 

(Germany.) 
TO 

Belj^iam 

Brazil 

1 

Britinh  Colonies  ....*. 

British  India 

71 

China 

3 

Denmark 

14 

2 

35 

602 

12 

Ej^ypt /......... 

12 

England 

16 

France 

564 

« 

*  Several  editions  were  pablishe^l  daring  the  progress  of  the  Exhibition, 
t  Exhibitions  made,  but  not  catalogued ;  number  not  officially  reported. 
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Table  ahawiiig  the  number  of  exhibitors  from  the  countries  therein  named- 
Continued, 


Country. 


German  Empire 

Greece  

Guatemala 

HeBse-Darmstadt 

Hungary 

Italy  .-•- 

Morocco .'. 

Netherlands 

Norway 

Pontifical  States i .. 

Portugal 

Prussia  and  North  Germany. 

Roumauia 

Russia 

Sandwich  Islands 

Saxony 

Sweden 

Spain 

Switzerland 

Turkey , 

Turkish  Provinces , 

WUrtemberg 


Number  of  exhibitors. 


Paris. 


69 
1 
4 

(•) 
1 

(•) 
16 


3 
1 

(•) 
14 

i:« 

10 

1 


53 


Total 


1,095 


Vienna. 


t22f 

4 

1 

(Germany. 

:il*i 

ii 

(ItAly.  > 

14 

(Germany. ' 

i^ 

(Germany.^ 
24- 
4:5l» 
191 

<)7 
9.'> 


3,459 


* Jilxhibitions  made,  but  not  catalogued;  number  not  officially  reported. 
'tMany  of  them  collective. 


3.  The  arrangemeDt  of  objects  in  this,  as  in  other  groups  of  the  Yieuna 
Exhibition,  was  independent  of  any  general  regulation,  each  national 
commission  making  such  location  and  arrangement  as  it  saw  fit  within 
its  own  court  or  portion  of  the  park,  which  was  itself  located  in  accord- 
ance with  a  geographical  order,  from  America  eastward  to  the  farthest 
Orient. 

The  educational  exhibitions,  in  the  aggregate,  embraced  every  con- 
ceivable object  used  in  giving  instruction  in  every  chiss  of  schools,  from 
the  Kindergarten  to  the  university,  including  school-furniture,  apparatus, 
•text-books,  charts,  diagrams,  &c.,  without  number;  specimens  of  the 
work  done  in  every  branch  of  study,  including,  besides  samples  of 
mechanical  and  artistic  work  from  industrial  schools,  public  and  private 
schools  for  general  instruction,  and  schools  of  design,  many  bound 
volumes  of  what  are  known  in  this  country  as  "examination-papers," 
illustrating  the  proficiency  of  pupils  in  the  studies  of  school  and  college, 
from  the  construction  of  a  simple  sentence  to  the  solution  of  the  most 
difficult  problems  in  the  physical  and  mathematical  sciences ;  plans  and 
models  of  school-buildings  of  different  classes;  school-houses  of  full 
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size  for  primary  schools ;  school-reports  and  reports  of  the  edacational 
departments  of  state  and  national  governments;  published  works  on 
education,  historical,  pedagogical,  and  philosophic;  and,  finally',  speci- 
meus  of  newspapers  and  other  periodical  publications,  as  illustrating 
tbe  quality,  variety,  and  quantity  of  the  information  supplied  to  a  people 
tlirough  the  medium  of  the  periodical  press  and  the  publications  of 
learned  societies  of  every  class  devoted  alike  to  the  advancement  of 
knowledge  and  its  diffusion  among  men. 

4.  In  general  terms,  the  representation  was  very  satisfactory.  Never 
tlieless,  there  were  instances  of  almost  total  failure  on  the  part  of  some 
of  the  great  nations,  and,  if  Austria  be  excepted,  even  the  best  of  the 
representations  were  but  fragments  of  what  they  might  have  been  made 
with  systematic  and  earnest  effort  on  the  part  of  the  several  govern- 
ments. 


CHAPTER   II. 


NATIONAL  REPRESENTATION. 

Exhibits  from  the  United  States,  Belgium,  India,  Egypt,  France,  Germany, 
Great  Britain,  Italy,  the  Netherlands,  Portugal,  Spain,  Sweden,  Switz- 
erland, Turkey. 

5.  The  American  representation. — It  was  iDcumbent  upon  the 
United  States  lo  make  a  very  full  and  complete  showing  of  their  educa- 
tional condition  and  progress.  For,  in  the  firet  place,  they  have  suc- 
ceeded in  making  a  most  favorable,  and  I  have  no  hesitation  in  saying 
unduly  favorable,  impression  upon  the  European  mind  as  to  what  has 
really  been  accomplished,  so  that  great  ejffort  was  necessary  to  prevent 
a  too  serious  disappointment;  and,  secondly,  because,  in  the  plauning 
of  the  exhibition,  America  had  been  assigned  the  post  of  honor  in  edu- 
cation by  Jiccording  to  her  the  presidency  of  the  International  Jury  for 
Group  XXVI — the  first  presidency  accordeil  her  in  the  history  of  such 
exhibitions. 

That  the  American  representation  was  not  larger  in  this  group,  and 
in  all  respects  more  worthy  of  the  distinguished  attention  it  received,  is 
lamentable.  But  the  failure  to  make  it  all  it  ought  to  have  been  cannot 
be  laid  at  the  door  of  the  National  Bureau  of  Education,  under  whose 
supervision  the  objects  exhibited  were  collected  and  forwarded  to 
Vienna.  General  Eaton,  the  able  and  indefatigable  Commissioner,  be- 
gan his  efforts  at  an  early  day  and  devoted  his  personal  attention,  and 
much  of  the  means  and  forces  at  his  command,  to  the  enterprise  ;  and 
many  of  the  State  and  city  superintendents  of  public  instruction  were 
also  zealous  and  efficient  in  their  labors  from  the  moment  it  became  ap- 
parent that  there  was  indeed  to  be  a  national  representation  from  the 
United  States  at  Vienna. 

The  immediate  cause  of  our  meager  representation  in  this  and  all 
other  divisions  of  the  American  department  of  the  Exhibition  is  found 
in  the  tardiness  of  Congress  in  doing  what  was  essential  to  public  con- 
fidence. But,  after  all,  our  educational  representation  was  by  no  means 
a  total  failure.  On  the  contrary,  it  was  universally  conceded  that  it 
was  one  of.  the  very  few  redeeming  features  of  an  exhibition  which,  as 
a  whole,  fell  very  far  short  of  what  was  reasonably  expected  of  this 
great  Government  and  people. 

6.  As  a  portion  of  the  educational  division  of  the  American  depart- 
ment was  made  the  subject  of  very  disparaging  comment  at  the  time,  it 
may  be  proper  to  give  a  more  detailed  account  of  it  than  would  other- 
wise be  deemed  necessary. 
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Tbe  first  idea  of  those  who  moved  prominently  in  the  matter  at  home 
was  to  baild,  on  the  exhibition  grounds,  a  model  school-house,  and  to 
arrange  and  install  therein  all  classes  of  educational  objects.  Bpt  to 
do  this  required  several  thousand  dollars ;  whereas  it  was  not  then,  and 
did  not  for  a  long  time  afterwards  become,  certain  that  the  Government 
woald  appropriate  a  dollar  for  exhibition  purposes.  And  so  the  plans 
of  the  educational  committee  having  the  enterprise  in  charge  were  at 
first  mainly  confined  to  such  efforts  throughout  the  country  as  prom- 
ised to  result  in  a  fair  exhibition  of  statistics,  documents,  textbooks, 
furniture,  apparatus,  and  whatever  else  would  help  foreign  students  of 
American  education  to  gain  some  idea  of  the  character  of  our  systems 
and  schools.  Finally,  however,  it  was  determined  to  undertake  the  con- 
struction of  a  school-room  after  the  most  approved  plan  that  could  be 
devised,  and  in  connection  therewith  an  exhibition-room  for  the  display 
of  duplicate  specimens  of  furniture,  apparatus,  charts,  &c.,  together 
with  cases  of  school-books  and  such  articles  of  use  in  schools  as  might 
be  forwarded  to  Vienna.  Upon  this  decision  was  based  the  action  which 
finally  resulted  in  the  school-building  erected  on  the  exhibition  grounds 
and  which  was  thenceforward  to  the  end  the  subject  of  so  much  criti- 
cism and  misrepresentation,  both  as  to  it«  cost  and  its  many  imperfec- 
tions. Perhaps  it  would  have  been  better,  in  view  of  the  inevitable  out- 
lay, and  of  the  fact  that  it  was  a  compromise  of  ideas  with  material 
necessities,  if  it  had  not  been  built.  But  the  circumstances  and  results 
attending  the  enterprise  were  such  as  it  was  not  altogether  easy  to  fore- 
see, and  such  as  they  who  suffered  most  from  the  criticisms  of  the  press 
and  public  in  America  were  not  largely,  if  at  all,  responsible  for. 

7.  As  completed,  the  school-building  was  a  plain  but  neat  rectanga- 
lar  wooden  structure,  of  comely  proi)ortion8,  with  a  divided  hall  near 
the  center,  one  end  for  the  use  of  boys  and  the  other  for  the  use  of 
girls,  the  entrance  for  the  one  and  the  other  being  on  opposite  sides, 
and  with  vestibules  at  the  center  of  both  front  and  rear.  The  ridge  at 
the  center  was  surmounted  by  a  neat  belfry,  and  the  whole  exterior, 
which  was  painted  gray,  presented  the  appearance  of  a  comfortable  and 
altogether  respectable  school-house  in  the  rural  districts  of  the  United 
States.  The  interior  was  perfectly  simple,  yet  pleasing.  The  walls,  in- 
stead of  being  plastered,  were  wainscoted  to  the  height  of  three 
feet,  and  for  the  rest  part  surface-lined  with  lumber,  canvassed,  and 
neatly  papered.  The  windows,  though  narrower  than  is  common, 
afford  sufficient  light,  and  the  sash,  being  suspended  by  cords,  were 
easily  moved  up  and  down  by  a  touch  of  the  hand,  a  novelty  in  Anstria, 
where  windows  are  almost  invariably  hung  upon  hinges.  Ventilation 
was  provided  for  by  sets  of  registers  controlled  in  the  usual  way,  and 
communicating  with  proper  flues. 

8.  The  school-room  proper  was  architecturally  planned  for  the  accom- 
modation of  forty-eight  pupils,  and  was  handsomely  furnished  with  the 
requisite  number  of  the  National  School-Furniture  Company's  desks, 
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after  the  most  approve<l  model  of  that  company's  desk  and  folding-seat 
combined.  At  the  center  of  the  interior  side  was  a  teacher's  platform, 
supplied  with  a  handsome  desk  furnished  by  the  same  manufacturers. 
Globes,  blackboards,  geographical,  natural-history  and  other  charts, 
including  Mason's  music-charts,  a  beautiful  melodeon,  and  finally,  a 
liberal  supply  of  .text-books  upon  the  desks,  complete  the  experiment. 

Simple  and  unimposing  as  it  was,  this  representation  of  an  American 
country  school-room  attracted  multitudes  of  interested  visitors  in  the 
course  of  the  Exhibition,  as  may  be  inferred  from  the  fact  that,  daring 
a  single  day,  as  determined  by  actual  count,  it  was  examined  by  over 
six  thousand  persons. 

The  room  on  the  opposite  side  of  the  hall,  at^rst  designed  to  repre- 
sent a  separate  recitation-room,  and  also  to  serve  the  purpose  of  an 
exhibition-hall  for  objects  not  conveniently  or  properly  included  in  a 
school-room  furnished  for  daily  use,  was  finished  in  the  same  manner 
as  the  room  just  described.  But  when  it  became  apparent  that  it  would 
not  contain  a  fourth  part  of  the  goods  that  had  been  forwarded  for 
Group  XX VI,  the  idea  of  using  it  as  a  bureau  for  the  general  commis- 
sion and  a  place  of  rendezvous  for  all  Americans  was  adopted,  and 
space  was  assigned  to  the  Educational  Group  at  the  extreme  northern 
end  of  the  American  transept  in  the  Industrial  Palace,  where,  in  the 
course  of  time,  and  after  much  laborious  effort  on  the  part  of  the  com- 
missioners i)i  charge,  the  great  bulk  of  exhibits  were  neatly  and 
systematically  installed. 

9.  The  space  thus  occupied — some  40  feet  square — was -so  arranged 
by  the  placing  of  low  partitions,  book-cases,  glass  show-cases  in  uniform 
style,  for  the  display  of  drawings,  elegantly-bound  volumes  of  examina- 
tion-papers, &c.,  and  by  the  arrangement  of  cloth-covered  frames  fur 
photographs  of  school-buildings,  statistical  charts,  and  the  like,  as  to 
constitute  four  independent  courts,  or  alcoves,  of  equal  dimensions. 

10.  The  northeastern  of  these  courts  was  wholly  occupied  by  the 
State  of  Massachusetts  and  the  city  of  Boston.  In  fact,  it  was  called 
"  Boston,"  for  the  State's  exhibition  was  confined  to  one  valuable  case ; 
and  suspended  over  all,  in  the  most  conspicuous  place,  was  displayed 
a  rich  and  beautiful  silk  banner,  bearing  a  representation  of' the  city's 
''coat  of  arms."  Briefly  mentioned,  the  Boston  contributions  consisted 
of  reports  of  the  board  and  superintendent  of  the  city  schools ;  complete 
sets  of  the  text-books  used  in  the  primary,  grammar,  and  high  schools, 
118  volumes  in  neat  walnut-cases;  books  of  reference  used  in  the  gram- 
mar schools,  103  volumes,  including  Appleton's  New  American  Cyclo- 
paedia ;  a  full  set  of  physical  apparatus  used  in  all  the  schools,  G5  pieces ; 
a  variety  of  independent  pieces  of  apparatus;  models  for  drawing;  ter- 
restrial and  celestial  globes;  a  set  of  Mason's  music-charts;  a  hand- 
some statistical  chart  showing  the  status  of  all  the  educational  institu- 
tions and  organizations  of  the  city ;  a  great  variety  of  wall-nlaps,  (includ- 
ing a  full  set  of  Guyot'S,)  tablets,  &c.;  a  dozen  pieces  of  school-furni- 
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tnr©;  portfolios  of  photographic  views  of  Boston  school-buildings; 
and  a  handsome  display  of  class-work  of  papils,  inchiding  many 
bonnd  volames  and  portfolios  of  drawings,  music,  and  miscellaneous 
work,  and  300  primary  slates  taken  from  the  schools  and  faithfully 
illustrating  the  proficiency  of  their  pupils.  All  in  all,  this  exhibition 
was  extremely  interesting,  unique,  and  valuable.  It  was  universally 
regarded  by  members  of  the  jury,  as  well  as  by  educational  visitors  in 
general,  as  the  most  cdmplete  and  satisfactory  representation  made  in 
this  group  by  any  one  city.  It  certainly  reflected  much  honor  upon  the 
efficient  superintendent  and  honorary  commissioner,  Dr.  J.  D.  Phil- 
brick,  who  was  at  once  the  moving  spirit  and  executing  hand  in  the 
whole  matter,  and  fairly  entitled  the  city  of  Boston  to  the  very  hand- 
some recognition,  in  the  form  of  the  grand  diploma  of  honor,  which  it 
received  on  the  unanimous  recommendation  of  the  international  jury. 

The  exhibition  made  by  the  State  of  Massachusetts,  as  already 
remarked,  was  pretty  much  confined  to  a  case  of  reports  of  the  State 
board  of  education,  and  a  complete  set  of  the  reports  of  all  the  towns 
of  the  State  for  the  preceding  year,  (1872,)  a  collection  of  very  great 
interest  and  also  entirely  unique.  It  was  not  for  this  alone  that  tne 
proposition  was  made  for  a  grand  diploma  of  honor,  however,  but  for 
the  historic  devotion  of  that  advanced  commonwealth  to  the  interests 
of  education,  and  for  its  commendable  enterprise  in  providing  for  an 
able  and  organized  representation  at  Vienna. 

11.  The  northwestern  quarter  of  the  educational  court  was  chiefly 
occupied  by  the  department  of  public  instruction  of  the  city  of  New 
York,  whose  contributions  comprised  reports  of  the  board  of  education, 
charts  showing  the  plan  of  organization  of  the  public  schools,  as  well  as 
the  educational  statistics  of  the  city;  a  complete  set  of  the  text- books 
used  in  the  public  schools  of  every  grade,  from  the  primary  school  to 
the  free  college  of  the  city  of  Xew  York;  several  volumes  of  class-work 
executed  by  the  pupils,  especially  in  penmanship  and  drawing;  stereo- 
scopic and  other  views  of  the  interior  as  well  as  exterior  of  schools  of 
each  grade,  together  with  a  stereoscope  of  large  size,  for  use  in  viewing 
the  schools  in  actual  operation^  ornamental  and  mechanical  drawings 
from  the  Cooper  Institute;  slates  from  the  New  York  Silicate  Slate  Com- 
pany, and  furniture  from  the  National  School-Furniture  Company.  Be- 
sides these  contributions  from  New  York,  there  were  in  this  same  court 
other  pieces  of  furniture,  from  various  manufacturers,  and  on  one  side 
a  glass  c^se  contiiining  neatly -bound  volumes  of  class-work  or  examina- 
tion-papers from  the  public  schools  of  Columbus,  Toledo,  Fremont, 
Springfield,  and  Canton,  Ohio. 

12.  The  next  court  adjoining  this  one,  namely,  the  southwestern,  was 
occupied  by  Cincinnati  and  Chicago,  both  of  which  sent  numerous  ele- 
gantly-bound volumes  of  examination-papers,  with  statistical  charts; 
also  by  representations  from  the  public  schools  of  Springfield,  111.,  and 
Dayton,  Ohio;  from  the  publishing-houses  of  Harper  Brothers,  Ivison, 
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Blakeman,  Taylor  &  Co.,  Ernest  Steiger,  and  A.  S.  Barnes  &  Co.,  all  of 
New  York;  from  the  house  of  H.  C.  Lea,  of  Philadelphia,  and  from  the 
Louisville  Publishing  House  for  the  Blind.  It  was  likewise  occupied 
by  school-furniture  from  various  manufacturers;  by  an  extensive  case 
of  books,  including  recent  reports  of  maQy  of  the  State  and  city  depart, 
ments  of  public  instruction;  reports,  catalogues,  and  other  publications 
of  leading  institutions  of  learning;  complete  sets  of  all  the  publications 
of  the  S.nithsonian  Institution,  Naval  Observatory,  Bureau  of  the  Coast 
Survey,  and  Post-Office  Department,  reports  of  the  United  States  geo- 
logical survey,  with  beautiful  photographic  views  of  the  Bocky  Mount- 
ain rt'gious  recently  explored;  catalogues  of  some  sixty  of  the  principal 
libraries  of  the  United  States;  numerous  quarto  volumes  of  the  claBsics, 
printed  with  raised  letters,  from  Dr.  Howe,  of  Boston;  a  pretty  full  set 
of  the  current  publications  of  the  leading  agricultural,  horticultural,  and 
other  industrial  organizations  of  the  country;  and,  finally,  one  hundred 
and  thirty  quarto  bound  volumes  from  E.  Steiger,  of  New  York,  con- 
taining over  seven  thousand  specimens  of  American  newspapers  and 
other  periodical  publications  issued  within  the  year. 

The  remaining,  or  southeastern,  court  was  occupied  by  the  cities  of 
Cleveland,  Washington,  and  Baltimore;  by  the  school-publications  of 
J.  B.  Lippiucott  &  Co.,  Brewer  &  Tileston,  Cowperthwait  &  Co.,  CoUias 
Brothers,  A.  W.  English  &  Co.,  Thompson,  Bigelow  &  Brown,  Scribuen 
Armstrong  &;  Co.,  A.  P.  Randolph  &  Co.,  John  P.  Morton  &  Co.,  Ginn 
Brothers,  Eldridge  &  Brother,  Robert  Carter  &  Brothers,  the  Methodist 
Book  Concern,  the  Boston  Congregational  Publication  Society,  E.  H. 
Butler  &  Co.,  the  American  Sunday-School  Union,  the  National  Tem- 
perance Society,  the  Presbyterian  Board  of  Publication,  and  a  number 
of  other  publishers,  represented  by  a  less  number  of  books ;  and,  finally, 
by  a  large  double  case  (companion  to  the  one  opposite  in  the  southwest- 
ern court,  and  with  it  constituting  a  boundary  between  the  educational 
and  geological  groups)  containing  several  hilndred  volumes  of  geograph- 
ical, statistical,  and  other  kindred  works,  together  with  several  immense 
portfolios  of  Rocky-Mountain  views,  &c.,  all  exhibited  by  the  American 
Geographical  Society. 

13.  The  exact  center  of  the  entire  educational  court  was  occupied  by 
a  large,  elegantly-finished  model  of  the  Franklin  school-building  at 
Washington,  by  far  the  finest  thing  of  its  kind  in  the  whole  Exhibition. 
This  model  was  executed  under  the  supervision  of  Mr.  Cluss,  city  archi- 
tect of  Washington,  by  order  of  the  board  of  education,  and  at  an  ex- 
pense of  $1,000.  The  several  stories  were  easily  separable,  thus  afford- 
ing an  opportunity  to  examine  the  interior  construction  as  well  as  all  the 
details  of  heating  and  ventilating  apparatus,  the  seating  of  pupils,  &c. 

On  either  side  of  this  attractive  center-piece,  and  arranged  longitud- 
inally with  the  transept,  there  were  neatly-tapestried  frames,  8  feet  in 
height,  hung  with  statistical  charts  illustrating  the  educational  condition 
of  a  dozen  or  more  leading  cities,  from  Worcester,  Mass.,  to  Saint  Louis; 
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architectural  diagframs  of  the  public-school'  buildings  of  Saint  Louis, 
photographic  views  of  the  principal  school-buildings  of  Washington 
and  other  cities,  a  set  of  Prang's  and  Calkin's  natural-history  chromos, 
and  photographic  views  of  various  public  institutions  of  America,  in- 
cluding not  a  few  of  our  magnificent  asylums  for  the  deaf  and  dumb, 
the  blind,  the  idiotic,  and  the  insane.  Add  to  this  somewhat  detailed 
and  yet  imperfect  description  that  the  high  walls  on  either  side  and 
the  roof-supporting  pillars  were  covered  with  numerous  maps,  charts, 
and  tablets  of  every  sort  used  in  our  schools,  and  the  reader  will  have 
gained  some  idea  of  how  American  education  was  represented  at  Vienna. 

14.  Quite  limited  in  the  space  it  occupied,  and  wanting  in  any  organic 
completeness,  because  of  the  hurried  manner  iu  which  the  exhibits  were 
collected,  and  utterly  wanting  in  that  magnificence  of  installation  which 
marked  some  other  material  exhibitions  in  this  group,  it  was,  never- 
theless, rather  attractive  to  the  eye  and  extremely  so  to  the  mind  of  the 
educational  inquirer.  To  the  prying  student,  seeking  to  acquaint  him- 
self with  educational  ideas,  methods,  and  actual  achievements,  it  was 
more  than  ordinarily  satisfactory.  Indeed,  the  remark  was  not  uncom- 
mon: ^^Your  American  educational  department  is  not  so  dazzling  to 
the  eye  as  it  might  be  made,  but  for  me  it  is  packed  with  the  most  val- 
uable material.  It  is  one  of  the  most  useful  collections  to  be  found  in 
the  whole  Exhibition." 

15.  To  the  foreign  inquirer,  the  American  representation  in  Group 
XXVI  was  especially  interesting  and  satisfactory  as  illustrating — 

(1.)  The  intelligent  zeal  of  the  American  people  in  mutters  of  educa- 
tion, and  the  readiness  with  which  they  voluntarily  tax  themselves, 
that  the  blessings  of  intellectual  culture  may  be  free  to  all. 

(2.)  The  great  liberality  of  the  Government  of  the  United  States  in 
freely  giving  of  the  public  domain  for  the  support  of  schools  for  the 
young,  of  universities,  and  of  technical  schools  for  instruction  and 
training  in  the  applications  of  science  to  the  practical  arts. 

(3.)  The  unparalleled  munificence  of  private  gifts  and  bequests  for  the 
founding  of  great  schools,  general,  technicitl,  and  professional. 

(4.)  The  superiority  of  our  public-school  buildings  in  the  cities  and 
villages,  and  of  American  school-furniture. 

(5.)  The  great  superiority  oi  our  text-books,  especially  those  for  use  in 
the  primary  and  grammar  schools. 

(6.)  The  extraordinary  extent  to  which  our  newspaper  and  periodical 
publications, I ecturecoursesi  and  other  like  instrumentalities  supple- 
ment the  work  of  the  schools  by  a  general  diffusion  of  knowledge  among 
all  classes  of  the  American  people. 

Ou  these  points  there  seemed  to  be  no  diversity  of  opinion.  The 
statistics  of  education  were  noted  and  copied  by  hundreds  of  foreign 
reporters  and  educators;  drawings  of  American  building-plans  and 
school-furniture  were  made  in  great  number,  for  use  in  many  lands ;  and 
our  text-books, outline-maps, ifiusiccharts,  and  other  aids  to  instruction 
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were  studied  with  the  atmost  care  and  apparent  satisfaction  by  namer. 
ous  school-officers,  teachers,  and  authors  from  all  parts  of  the  world. 

16.  The  Austrian  representation. — ^The  exhibition  made  by  tbe 
Austrian  government  in  the  educational  group  was  without  parallel,  either 
in  systematic  arrangement,  completeness  of  details,  or  in  magnificence  of 
display.  The  collective  exhibition  presented  by  his  excellency  the  minis- 
ter for  education  and  worship  was  especially  admirable.  The  whole  occu- 
pied an  immense  glass-covered  court,  opening  out  of  the  grand  nave  in 
the  Austrian  department  of  the  palace,  and  was  so  classified,  arranged, 
and  designated  by  handsome  signs  suspended  from  the  ceiling,  as  to  pre- 
sent to  the  eye  of  the  visitor,  at  the  first  moment  of  entering,  a  perfect 
general  idea  of  the  Austrian  system  of  education.  The  kindergarten^ 
the  volkS'Und  burger schulerij  the  gewerbeschutenj  the  hochschulenj  and 
the  apecialschulen^  presented  themselves  to  the  eye  at  a  glance ; 
with  these  systematic  and  very  attractive  arrangements  of  models,  tab- 
lets, text-books,  charts,  apparatus,  and  illustrations  of  the  methods  of 
instruction,  with  interesting  and  very  complete  exhibitions  of  the  work 
done  by  pupils  in  each  department  of  study,  and,  finally,  with  system- 
atic and  -statistical  statements  of  the  order  and  kind  of  the  instraction 
given  in  the  schools  of  different  grades,  as  well  as  of  the  regulations 
governing  the  schools,  and  the  number  of  teachers  and  pupils  therein. 

The  collective  exhibition  formed  and  presented  by  the  minister,  on 
behalf  the  government,  included  476  distinct  representations  from  an 
equal  number  of  individual  contributors,  school-boards,,  societies,  and 
municipalities. 

Besides  this  remarkable  representation  of  the  Austrian  government 
itself,  there  were  two  other  very  extensive  collective  exhibitions:  one 
by  the  ffandels-Ministeriumj  (ministry  of  commerce,)  which  has  gen- 
eral control  of  the  industrial  and  commercial  schools  of  the  empire ;  and 
another  under  the  general  designation  of  Frauenarbeiten^  (women*s 
work,)  consisting  of  representations  from  the  schools  for  girls,  existing 
in  numerous  cities  and  villages,  and,  as  a  secondary  division,  of  339 
contributions  of  the  handiwork  of  girls  and  adult  women. 

17.  White  the  whole  Austrian  exhibition  in  the  educational  group  was  so 
fine  and  imposing  that  the  observer  felt  but  little  inclined  to  make  com- 
parison of  one  feature  of  it  with  another,  it  can  hardly  have  escaped  the 
notice  of*the  more  critical,  that  the  distinguishing  characteristics  were, 
(I)  the  fulness  of  the  representation  of  scientific  and  technical  education, 
&nd  (2)  the  excellence  of  the  apparatus  and  other  appliance  in  aid  of  scien- 
tific instruction ;  someof  wbich  were  superior  to  anything  to  be  found  else- 
where in  the  exhibition,  if  not,  indeed,  in  the  world.  Among  those  emi- 
nently worthy  of  such  high  praise  should  be  mentioned,  first  of  all,  the 
remarkable  anatomical  preparations  of  the  distinguished  Prof.  Dr.  Hyrtl, 
of  the  Imperial  University  at  Vienna.  Tlie  physical  and  chemical  appa- 
ratus, as  well  as  the  natural-history  collections,  on  exhibition,  were  also 
of  unsurpassed  excellence ;  and  the  extent  to  which  they  were  found  in 
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tlie  middle  and  high  school  sections,  as  well  as  in  the  technical*  schools 
section,  afforded  gratifying  evidence  of  the  attention  the  sciences  ar^ 
receiving  in  all  departments  of  Austrian  education.  Art  was  not  less 
well  represented  by  beautiful  models,  &c.  *         * 

The  imperial  government  made  many  very  admirable  illustrations  of 
the  industrial  and  social  progress  of  the  empire,  but  no  one  of  them  all 
was  to  either  the  patriot  or  the  philanthropist  a  ground  of  so  much  hope 
for  the  future  of  Austria  as  was  this  splendid  manifestation  of  the  grow- 
ing interest  of  both  government  and  people  in  the  advancement  of  pop- 
ular education. 

18.  HuNaABY.— Though  not  largely  represented  in  Group  XXVI, 
Hungary  showed,  by  the  admirable  quality  of  the  aids  to  instruction 
found  in  the  various  sections  of  exhibition,  that  she  is  alive  to  the  sub- 
ject of  education  and  in  the  most  important  respects  on  the  great  high- 
way of  progress.  The  text-books  in  use  are  modelled  very  much  after 
the  Austrian  and  German,  but  the  maps  of  every  description,' as  well  as 
the  natural-history  collections,  anatomical  preparations,  the  models,  pic- 
tures, &c.,  used  in  object- teaching,  were  excellent. 

A  visit  to  the  city  of  Pesth  and  other  portions  of  Hungary  during  the 
progress  of  the  Exhibition  gave  the  writer  an  opportunity  to  confirm  the 
favorable  opinion  formed  of  the  intelligent  manner  in  which  the  home 
government  of  that  kingdom  is  directing  the  affairs  of  education. 

19.  The  fiELaiAN  bepbbsbntation. — The  exhibition  made  of  educa- 
tion in  Belgium  occupied  but  small  space  in  the  beautiful  court  of  that 
little  kingdom ;  but  the  excellence  of  the  articles  shown,  and  the  sys- 
tematic and  artistic  arrangement  of  them,  commanded  the  admiration 
of  hH  visitors. 

Conspicuous  among  the  most  interesting  and  instructive  exhibits 
were  several  handsomely-framed  statistical  charts,  showing  the  system 
of  education,  the  amount  of  aid  furnished  to  the  different  classes  of 
schools  and  institutions,  and  the  extent  to  which  the  schools  are  patron- 
ized by  the  public.  These  were  supported  by  numerous  and  neatly- 
bound  documents  affording  fuller  information  concerning  all  educational 
matters. 

The  most  noticeable'  of  the  other  objects  were  mathematical  forms 
made  of  tin,  beautiful  relief  maps,  especially  one  of  Western  Flanders, 
*  colored  blue,  with  the  towns  marked  by  brilliant  white  spots,  very  dis- 
tinctly visible,  and  a  considerable  amount  and  variety  of  apparatus  tor 
perspective  and  other  drawing. 

20.  The  industrial  schools  were  represented  by  specimens  of  the  work 
done  by  pupils;  but  the  primary  and  secondary  schools  for  general 
instruction  were  hardly  represented  in  a  manner  to  warrant  the  con- 
clusion that  the  education  of  the  masses  of  the  people  was  as  zealously 
cared  for  and  enforced  as  the  welfare  of  society  demands. 

21.  British  India. — It  is  certainly  remarkable  that  the  far-off  and 
less  civilized  British  India  should  have  quite  surpassed  the  United 

2  E 
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Kingdom  of  Great  Britain  and  Ireland  in  a  representation  of  odacation 
at  Vienna.  To  do  this  required  but  little  effort,  however,  and  it  was 
certainly  accomplished ;  the  Indian  government  sending  more  than  four 
time^  as  many  contributions,  and  such  as  better  represented  the  condi- 
tion and  progress  of  education. 

Thus  the  local  board  of  education  of  Bengal  forwarded  various  articles 
used  in  the  schools  established  for  the  very  young,  including  specimens 
of  the  clothing,  bedding,  and  playthings  like  those  found  in  the  crech^ 
of  France  and  the  infant-schools  of  America;*  also,  writing-material  and 
reading-books  for  little  children.  The  board  of  Madras  sent  a  collection 
of  writing-tablets,  writing-books,  the  reading  and  other  school  books 
used  in  the  rural  districts,  in  both  the  native  and  the  English  languages, 
scholars'  work,  &c.  The  board  of  the  Northwestern  Provinces  exhibited 
astronomical  and  other  instruments  in  use  in  the  higher  schools  and 
colleges,  the  "Bibliotheca  Indica,"  and  other  works,  and  various  publi- 
cations upon  education  from  the  government  press  of  the  provinces. 
The  board  of  Berar  was  represented  by  books,  writing  of  pupils,  charts, 
.  globes,  and  other  means  of  illustration ;  the  board  of  Mysore  by  similar 
objects,  and  also  by  reports  of  the  high  school  of  Bengalore ;  writing  in 
various  languages  by  the  scholars  themselves,  and  instruments  and 
apparatus  used  in  the  normal  school  of  the  province.  Numerous  other 
provinces  were  represented  in  a  very  interesting  manner. 

22.  Besides  the  contributions  from  many  local  boards,  there  were 
representations  from  various  schools  and  individuals,  a  number  from 
the  provincial  governments  themselves,  of  school  and  other  books  pub- 
lished in  oriental  languages,  of  reports  and  public  documents 

Among  the  schools  represented,  the  government  colleges  in  Agra,  the 
school  of  civil  engineering  at  Boorkee,  the  normal  school  in  Umritsur  are 
worthy  of  special  mention  as  giving  some  idea  of  the  classes  of  schools  in 
existence  in  that  country. 

23.  Egyptian  education. — The  representation  from  Egypt  was  quite 
limited  in  extent,  but  extremely  interesting  as  coming  from  a  country 
which,  although  |;he  cradle  of  learning  and  science,  has  for  so  many 
centuries  been  wrapped  in  intellectual  darkuess.  The  exhibition  con- 
sisted of  a  collection  of  school-books,  periodicals,  and  works  upon 
Egyptian  education,  statistics  of  the  schools,  and  accounts  of  their 
organization,  in  the  Arabic  and  French  languages ;  collections  of  Arabic 
literature;  geographical  charts  and  relief-charts;  contributions  to  the 
history  of  the  press,  and  illustrations  of  Egyptian  inventions,  as  contri- 
butions to  tl\e  history  of  human  industry.  Taken  altogether,  there  was 
just  enough  of  the  exhibition  from  Egypt  to  evidence  the  slow  awaken- 
ing of  the  people  of  that  country  from  the  long  sleep  by  which  they 
have  been  kept  from  participation  in  the  grand  march  of  modern  civil- 
ization. 

24.  France. — ^The  remarkable  representation  made  by  France  at  the 
Paris  Exposition,  and  that  fine  spirit  of  emulation  so  characteriBtic  of 
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the  French  people  on  all  occasions  of  competitive  trial,  were  a  sufficient 
ground  of  expectation  that  the  French  Bepublic  would  acqnit  itself  well 
at  Vienna.  This  expectation  was  not  disappointed.  The  number  of 
exhibits  was  564,  only  38  less  than  at  Paris. 

The  exhibition  was  not  so  much  a  brilliant  display'  as  it  was  an  inter- 
esting and  faithful  showing  of  the  system,  methods,  means,  and  mate- 
rial appliances  of  education  in  France. 

Cases  filled  with  the  text-books  used  in  all  classes  and  grades  of 
schools;  plans  and  models'of  school  buildings,  models  without  number, 
and  of  jgreat  perfection,  for  use  in  mathematical  and  art  studies ;  charts 
in  great  number  and  variety  and  of  surpassing  excellence ;  globes,  geo- 
graphical reliefs  in  plaster,  to  assist  the  pupil  in  gaining  correct  knowl- 
edge of  definitions;  the  most  skilfully  executed  maps,  so  shaded  in  color 
as  to  give  a  just  idea  of  the  elevation  of  geographical  surfaces ;  and 
much  beautiful  and  exquisitely-finished  apparatus,  philosophical  and 
chemical,  with  specimens  of  school- furniture  of  various  kinds.  Tbese 
constituted  the  very  useful  and  attractive  exhibition  of  French  edu- 
cation. 

25.  An  examination  of  the  statistical  documents  there  found  revealed 
to  the  careful  student,  however,  what  any  one  who  has  traveled  much 
in  France  must  have  observed,  namely,  that  the  zeal  in  education,  so 
noticeable  among  the  more  intelligent  and  liberal  of  the  people,  has  so 
far  accomplished  but  little  more  than  to  secure  the  founding  and  main- 
tenance of  a  large  number  of  the  higher  institutions  for  instruction  in 
the  sciences,  letters,  and  the  useful  and  fine  arts,  and  the  establishment 
of  schools^of  excellent  quality  for  elementary  and  secondary  education 
in  Paris  and  the  other  cities  :  that  education  in  the  villages  and  country 
neighborhoods  is  far  from  universal,  and  is  still  sadly  neglected  by  gen- 
eral and  communal  authorities. 

Still,  there  were  representations  from  93  communal  schools, 33  second- 
ary normal  schools,  and  from  a  very  considerable  number  of  schools, 
male  and  female,  maintained  by  Christian  societies,  individual  towns, 
and  private  persons — in  all,  over  200  schools,  elementary,  secondary,  an  d 
technical.  Indeed,  the  great  number  of  representations  from  district 
schools  by  plans,  programmes  of  studies,  and  school-work  illustrative 
of  proficiency  in  the  various  branches  t^aught,  was  a  characteristic  fea- 
ture of  the  French  exhibition,    l^o  other  nation  presented  so  many. 

26.  The  higher  education  was  also  represent^ed,  in  all  its  departments, 
by  the  programmes,  regulations,  documents,  fac-similes  of  diplomas, 
theses,  &c.,  of  many  university  faculties  of  law,  medicine,  theology, 
science,  and  letters,  as  well  as  of  special  schools  of  many  kinds,  includ- 
ing schools  of  art,  of  the  oriental  languages,  of  the  political  sciences, 
of  diplomacy,  &c.  In  this  particular  France  also  excelled  the  other 
countries. 

27.  The  bepbesentation  op  the  German  Bmcpibb.— Next  after 
the  Anstfian,  the  most  imposing  educational  exhibition  was  the  Get* 


20  VIENNA   INTERNATIONAL   EXHIBITION,  1873. 

uian.  It  occupied  a  very  large  baildiog  expressly  bailt  for  it,  ia  the 
park,  by  the  German  governnient.  The  biiildiDg  had  the  form  of  a 
Roman  cross,  the  center  being  occupied  by  a  high  trophy  of  globes  and 
tellurians. 

The  grouping  of  articles  was  according  to  class  and  use,  and  with  bat 
little  reference  to  the  locality  from  which  they  came,  so  that  the  visitor 
found  some  difficulty  in  deciding  as  t#  the  representation  of  the  several 
countries  now  constituting  the  Germain  Empire. 

Although  this  exhibition,  as  a  whole,  was  attractive  to  the  eye,  and 
contained  many  objects  of  great  interest  and  value,  it  was  nevertheless 
an  exhibition  far  short  of  what  so  great  an  (Bmpire,  everywhere  properly 
regarded  as  foremost  of  the  whole  world  in  matters  of  education,  should 
have  made  on  such  an  occasion. 

28.  The  apparatus  of  almost  everj;  description  was  of  very  excellent 
design  and  quality,  especially  in  the  physical  and  chemical  departments ; 
the  means  of  illustration,  both  by  natural  specimens  and  by  artificial  con* 
trivances,  were  numerous  and  quite  complete ;  but  there  was  a  deficiency 
of  building-plans  and  models,  as  well  as  of  reports,  statistical  charts, 
and  documents,  while  the  display  of  textbooks  could  hardly  be  com- 
pared with  those  of  this  country,  either  in  extent  of  display,  in  com- 
pleteness of  collection,  or  in  quality  of  any  sort.  Indeed,  as  to  chara4:- 
ter  of  text-books,  it  is  a  matter  of  surprise  that  the  nation  most  advanced 
In  the  work  of  education — the  nation  in  which  there  is  really  more  of 
education  and  culture  than  in  any  other — should  be  so  slow  to  adopt  the 
better  methods  of  instruction  furnished  by  the  authors  of  other  coun- 
tries, and  to  improve  its  school-books  in  various  mechanical  respects. 
Badly  designed,  miserably  printed  on  cheap,  coarse  paper,  and  miser- 
ably illustrated,  the  school-books  of  the  German  States  generally  com- 
pare very  unfavorably  with  those  of  our  own  and  still  other  coautries. 

29.  Among  the  many  interesting  objects  to  be  found  in  the  German 
exhibition  were  pasteboard  models  of  numerous  objects  in  natural  his- 
tory, especially  of  the  organs  of  plants  and  the  internal  organs  of  the 
human  body.  G^e  botanical  models  were  of  large  size,  so  as  to  be 
plainly  visible  from  any  part  of  a  large  class-room,  and  were  fashioned 
and  finished  in  the  most  skilful  and  tasteful  manner. 

As  aids  to  instruction  in  drawing,  and  as  a  means  of  art-culture,  the 
German  schools  are  liberally  provided  with  plaster  models  of  noted 
works  of  art  and  of  various  styles  of  architectural  ornamentation. 
These,  too,  were  found  in  this  exhibition  in  great  number  and  variety. 

30.  In  a  portion  of  the  building  there  was  an  exhibition  of*  samples 
of  newspapers  and  periodicals  to  the  number  of  nearly  three  thousand. 
They  were  shingled  upon  the  walls  in  such  a  manner  as  to  show  the 
titles,  and,  until  the  subsequent  exhibition  of  Mr.  Steiger's  seven  thou- 
sand copies  of  like  publications  in  the  American  court,  were  at  once  a 
unique  and  most  attractive  exhibition. 

All  in  all,  the  marked  features  of  this  representation  were  the  amount 
and  quality  of  the  apparatus  and  other  means  of  illustration. 
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31.  The  BNaLtSH  educational  exhibition.— The  extreme  back- 
wardness  of  England  in  all  matters  of  education  up  to  within  a  very 
few  years  past,  would  have  been  represented  with  some  degree  of  fair- 
ness by  the  almost  nothing  shown  by  that  great  kingdom  at  Vienna. 
But,  in  view  of  the  recent  awakening  in  that  country,  and  the  vigorous 
effort  now  making  to  rescue  it  from  the  deep  disgrace  of  having  for  cen- 
turies done  so  little  for  the  general  education  of  the  masses  of  its  peo  - 
pie,  it  is  surprising  that  no  effort  was  made  by  the  government  to  insure 
a  fair  illustration  of  the  means  now  in  operation  for  the  enlightenment 
of  the  too-long  neglected  masses.  The  magnificent  work  done  and  doing 
by  the  Kensington  schools  of  art  and  industrial  design,  and  the  one 
hundred  and  twenty- two  other  schools  of  art,  by  the  several  royal  tech  - 
nical  and  professional  schools,  the  ^^  great  public  schools,"  and  the  uni- 
versities, would  certainly  have  done  much  to  relieve  one  of  the  most 
prosperous  nations  of  the  world,  industrially  and  commercially  consid- 
ered, from  the  discredit  of  an  apparent  total  disregard  of  the  educational 
interest  And  then,  if  to  this  there  had  been  added  a  showing  of  the 
plans  and  achievements  of  the  committee  of  council  on  education  in  ele- 
mentary and  secondary  education,  there  would  have  been  a  representa- 
tion of  which  the  friends  of  English  education  need  not  have  been 
ashamed. 

32.  The  Italian  representation.— -The  educational  representation 
from  Italy  embraced  220  contributions,  many  of  them  from  the  real 
schools  and  higher  institutions  of  the  kingdom.  The  real  schools, 
{scuole  tecniche,)  of  Turin,  Asti,  Cremona,  Mantua,  TJdine,  and  some 
others,  exhibited  mainly  geographical,  geodetical,  and  other  charts,  reliefs 
in  plaster,  drawings,  and  other  work  of  pupils,  and  programmes  of 
studies  pursued,  reports,  &c.  Besides  these  there  were  representations 
somewhat  limited  in  extent  from  the  royal  school  of  application  for 
engineers  at  Turin,  the  superior  naval  school  at  Oenoa,  the  superior 
school  of  agriculture  at  Milan,  the  royal  school  of  paleography  and 
history  at  Venice;  from  the  royal  industrial  and  professional  institutes 
of  Turin  and  Piacenza,  the  institute  of  marine  commerce  at  Naples, 

.the  institute  of  arts  and  trades  at  Fermo,  and  from  the  other  techni- 
cal  schools.  There  were  likewise  many  exhibitions  from  normal  schools 
and  asylums,  as  well  as  from  various  industrial,  scientific,  statistical,  and 
art  societies,  and  from  local  commissions. 

The  ministers  of  the  interior,  of  agriculture,  of  public  works,  and  of 
public  instruction  were  severally  represented  by  statistical  and  other 
documents  appropriate  to  their  re*spective  departments. 

Among  the  distinguished  individual  contributors  was  Professor  Bru- 
nette of  the  university  of  Padua,  who,  at  Paris,  in  1867,  made  his  name 
conspicuous  by  his  anatomical  preparation's,  and  won  the  applause  of 
the  French  institute  by  the  generous  and  manly  way  in  which  he  gave 
his  secret  to  the  world.  His  contributions  to  the  Vienna  Exhibition  were 
of  the  same  general  character. 
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33.  The  Netherlands. — ^The  representation  made  by  the  Dntch 
governnient  was  even  less  considerable  than  that  of  Belgium.  The 
gov  erumeut  itself  was  represented  by  reports  and  statistics,  and  various 
individuals,  schools,  and  educational  and  industrial  societies  exhibited 
documents,  text-books,  models,  charts,  &c.,  illustrative  of  the  character 
and  condition  of  the  elementary,  middle,  high,  and  industrial  schools 
of  the  Netherlands,  and  of  the  auxiliaries  to  instruction  in  general  use 
therein.  But  there  was  no  such  exhibition  made  as  there  should  have 
been  in  order  to  do  justice  to  the  excellent  system  and  condition  of  ed- 
ucation in  a  country  long  characterized  by  the  intelligence  of  its  people, 
and  by  their  zealous  and  even  heroic  devotion  to  the  intellectual  and 
social  well-being  of  the  rising  generation. 

34.  The  EBPBiPSBNTATiON  FROM:  PouTUGAL. — Couspicuous  among 
the  school-houses  in  the  exhibition  park  was  a  neat-looking,  gray, 
wooden  building,  marked  as  the  Portuguese  school-house.  It  was  a 
plain,  r^Uingular  building,  about  3G  by  24  feet^  with  two  apartments — 
one  a  general  school-room,  and  the  other  a  small  ante  room,  in  which 
were  shown  scientific  collections  for  the  use  of  the  school,  and  samples 
of  work  executed  by  the  pupils.  The  furnishing  of  the  school-room 
was  of  the  antiquated  sort,  and  neither  the  text  books,  the  maps,  and 
charts,  nor  aught  else  within,  gave  evidence  of  an  advanced  condition 
of  education.  Evidently,  the  Portugese  have  much  to  learn  in  the 
matter  of  means  and  methods. 

35.  The  Spanish  bepeesbntation. — ^The  enterprise  shown  by  the 
Spanish  government,  at  Paris,  in  18G7,  waiTanted  the  expectation  that 
under  ordinary  circumstances,  that  ancient  kingdom  would  be  again 
well  represented.  But  it  was  hardly  anticipated  that,  in  the  midst  of 
revolutions  and  internecine  war,  the  government  of  Spain  would 
turn  aside  to  mingle  her  contributions  with  those  of  the  other  nations 
in  a  competitive  showing  of  her  resources  and  progress.  For  sufficient 
reasons,  she  was  quite  late  in  arranging  and  opening  her  educational 
department ;  but  when  she  finally  did  so,  the  multitude  of  her  contribu- 
tions, and  the  pleasing  manner  in  which  they  were  displayed,  afforded 
gratification  even  to  those  who  must,  of  necessity,  criticise  her  ad- 
herence to  absolute  methods  and  instrumentalities  still  in  use  in  her 
public  schools,  or,  at  least,  in  very  many  of  them. 

The  number  of  contributions  was  434.  Few  of  them  were  collective, 
however.  For  the  most  part,  indeed,  they  were  simply  of  one  or  two 
articles,  as  of  single  works  by  authors,  programmes,  or  reports  from  in- 
dividual institutions,  or  the  director  thereofl  But  they  were  neverthe- 
less interesting  and  useful,  as  showing  the  educational  status  of  a 
people  characterised,  to  a  marked  degree,  by  the  extremes  of  high  cul- 
ture and  abject  ignorance.  Spain  has  been  slow  in  learning  the  vital 
importance  of  educating  the  masses  of  her  people. 

36.  The  Swedish  bepbesentation. — Sweden  made  994  entries  in 
all,  and  of  these  240  were  in  the  educational  group — a  fact  fairly  illus- 
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trating  tho  great  importance  attached  to  the  traiuiug  of  youth  in  that 
country. 

37.  First  in  magnitude  and  attractiveness  was  the  neat  little  Swedish 
school-house,  in  which  the  educational  exhibits  were  placed.  This  build- 
ing was  constructed  in  every  part  in  Sweden  and  afterward  put  up  in 
the  exposition  park  by  Swedish  mechanics.  It  was  built  with  the  utmost 
care,  therefore,  and  being  of  native  timber  and  varnished  so  as  to  show 
the  character  of  the  wood,  it  attracted  great  numbers  of  interested  spec- 
tators, most  of  whom  gave  it  the  palm  for  neatness  of  appearance  as 
well  as  for  pleasantness  and  adaptation  to  use.  It  had  more  the  look 
of  a  residence  than  of  a  school-house,  as,  indeed,  it  was.  For  in  Sweden 
the  school  house  is  generally  also  the  home  of  the  teacher  and  his  family. 
In  fact,  this  specimen  was  a  handsome  two-story  cottage,  consisting  of 
a  main  part  with  end  to  the  front  or  street,  and  another  part  built  at 
right  angles  to  the  first,  with  a  little  portico  at  the  angle  of  their  junc- 
tion, from  which  portico  the  entrance  was  made  to  the  school  room. 
The  school-room  was  beautifully  lighted,  though  on  but  two  sides,  the 
light  so  falling  upon  the  pupil's  work  as  to  give  him  the  whole  benefit 
with  as  little  injury  from  glare  of  excessive  light  as  possible.  The  seats, 
though  rather  rudely  designed,  were  neatly  made  and  to  the  Swede  were  ' 
apparently  the  most  perfect  that  could  be  contrived;  and  this  notwith- 
standing the  seat  proper  was  of  a  simple  board,  slightly  inclined  back- 
ward, and  with  a  straight  board,  also  inclined,  for  the  back. 

38.  In  one  respect  the  seats  and  desks,  which  were  attached,  were 
indeed  worthy  of  imitation  everywhere :  each  was  designed  for  a  single 
pupil,  as  were  those  in  the  American  school-house.  Oases  in  the  room 
contained  several  pieces  of  neat,  though  simple,  apparatus ;  the  walls 
were  hung  with  excellent  maps,  charts,  and  tablets  illustrative  of  geog- 
raphy and  natural  history.  Cases  wholly  of  glass  contained  numerous 
specimens  of  the  more  important  insects  of  Sweden ;  racks  supported 
music-charts;  and  at  the  side  stood  guns  and  instruments  of  martial 
music  for  the  use  of  students  in  the  military  drill,  which  is  as  much  a 
feature  of  the  common  school  in  that  country  as  it  is  coming  to  be  in 
the  endowed  technical  schools  of  this. 

The  wall-maps  were  numerous,  and  were  so  arranged  upon  a  rolling- 
apparatus  that  they  all  occupied  but  the  space  of  one,  and  could  be 
drawn  down  or  up  in  a  moment. 

Opening  out  of  the  school-room,  near  the  teacher's  platform  and  desk, 
was  a  small  apartment  containing  the  peoples  library  of  the  school  dis- 
trict. Several  hundred  volumes  of  standard  authors  and  books  of 
reference,  all  in  neat  and  quite  uniform  binding,  presented  an  attractive 
appearance,  and  seemed  to  illustrate  how  in  more  than  oneway  the  peo- 
ple of  the  rural  district  or  small  village  are'  bound  to  the  school.  The 
remainder  of  the  building,  though  designed  for  the  teacher's  family,  was 
occupied  for  exhibition  purposes  on  this  occasion,  and  contained  many 
surtides  of  interest,  such  as  models  of  various  kinds,  furniture,  appara- 
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tns,  and  work  done  by  pa{>il9.  Passing  from  the  Portagaese  school- 
boose,  not  far  away,  into  tbe  Swedish,  was  like  entering  a  new  world 
and  breathing  a  new  atmosphere.  In  the  former  country  the  love  of 
knowledge  has  not  been  awakened  in  the  minds  of  the  masses;  in  the 
other,  it  is  a  moving  influence  and  governing  power. 

39.  Switzerland  at  the  exhibition ^The  representation  of  Swiss 

edncation  was,  of  coarse,  among  the  most  interesting  of  all  that  were 
made.  For,  besides  the  fact  that  the  people  of  that  little  repoblic  are 
a  part  of  the  advance-guard  in  matters  of  education,  it  is  also  note- 
worthy that  they  are  among  the  most  enterprising  of  all  the  peoples  of 
Europe,  and  lose  no  opportunity  to  contribute  to  the  social  progress  of 
the  world. 

The  exhibits  belonging  to  Group  XXVI  were  shown  in  an  attractive 
little  chalet  in  the  southern  portion  of  the  park.  They  were  contributed 
in  large  part  by  the  federal  department  of  the  interior,  and  by  the  edu- 
cational boM^ds  {erziehungS'directionen)  of  various  cantons,  including 
especially  those  of  Bern,  Zurich,  Targau,  Basel,  Genf,  Tesino,  Nurem- 
berg, Wandt,  and  Aargau. 

The  interior  department  exhibited  the  official  documents  of  different 
branches  of  the  government,  and  numerous  publications  of  the  statis- 
tical society  of  Switzerland,  and  of  the  Swiss  meteorological,  geodetical, 
hydrometric,  and  geological  commissions.  The  cantonal  boards  of  edu- 
cation made  interesting  oontributious  of  reports,  plans  of  school-build 
ings,  textbooks  used  in  the  parish,  bezirk,  and  cantonal  schools  of  dif 
ferent  grades,  programmes  of  study,  furniture,  apparatus,  maps,  charts, 
&c.  Besides  these  there  were  exhibitions  of  great  interest  by  various 
societies  and  clubs  of  a  literary  and  scientific  character,  as  well  as  by 
numerous  individual  contributors. 

40.  The  distinguishing  feature  of  the  Swiss  educational  exhibition 
was  the  excellent  quality  of  the  text-books  shown;  the  extraordinary 
quality  of  the  maps,  charts,  and  reliefs  in  plaster  and  pasteboard,  for 
instruction  in  geography,  and  the  numerous  illustrations  it  afforded  of 
the  zeal  and  enthusiasm  of  teachers  and  pupils,  especially  in  the  scien- 
tific departments  of  study.  The  purpose  is  that  each  school  shall  have 
its  scientific  collections,  and  that  each  pupil  shall  also,  for  himself,  make 
collections  and  observations  as  he  goes  on  with  his  studies.  In  this 
way  each  student  incidentally  becomes  a  naturalist  or  physicist,  accord- 
ing to  the  bent  of  his  mind,  and  the  whole  body  of  schools  so  many 
recruiting  centers  for  the  several  scientific  corps  of  the  republic 

41.  The  Turkish  representation.— But  little  was  expected  of 
Turkey,  and  but  little  of  real  value,  as  showing  the  condition  of  educa- 
tion in  thateonntry,  was  exhibited.  Nevertheless,  there  were  67  con- 
tributions from  Turkey  pcoper,  and  95  from  the  provinces.  Over  30  of 
the  former  were  from  an  equal  number  of  boys'  and  girls^  schools  of  the 
different  grades  known  in  that  country.  A  large  proportion  of  the  ex- 
hibits were  specimens  of  the  handiwork  of  pupils  in  some  branch  of 
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indastry  or  art.  There  was  almost  nothing  in  the  way  of  reports  or 
statiatical  statements  from  which  one  coald  get  a  knowledge  of  the  con- 
dition of  edncation^  nnless,  as  seems  legitimate,  this  fact  of  itself  be 
accepted  as  proof  that,  as  yet,  there  is  for  the  great  body  of  the  people 
ODly  the  most  elementary  and  superficial  instruction. 

42.  Other  nations. — The  representations  from  Denmark,  Norway, 
Russia,  Konmania,  Greece,  and  China  were  so  entirely  insufficient  as  a 
means  of  conveying  any  just  idea  of  the  condition  and  progress  of  edu- 
cation in  those  countries  that  they  furnish  no  warrant  for  more  than 
this  mere  mention  of  the  delinquency. 


CHAPTER    III. 


WORK  OF  THE  JURY. 

Constitution  of  the  jury  for  group  xxvi;   List  of  jurors;   Organization: 

Awards;  Lists  of  awards. 

43.  The  International  Jury  for  education  consisted  of  a  presideat,  t^o 
vice-presidents^  and  forty  other  members,  assisted  by  nine  substitutiou 
members  {ersatz  manner)  and  two  experts.  The  presidency  and  the  two 
vice-presidencies  were  assigned  to  the  countries  accorded  them  by  order 
of  the  Imperial  Commission,  and  the  officers  themselves  were  appointed 
by  that  commission  on  the  nomination  of  the  authorized  governments, 
respectively.  The  jurors  in  general  were  chosen  by  the  national  com- 
missions from  th^  countries  represented  in  the  group,  with  the  approval 
of  the  Imperial  Commission.  The  number  that  could  be  named  by  any 
country  was  determined  by  the  number  of  exhibitors  represented  in  the 
group,  ten  exhibitions  entitling  a  country  to  one  juror,  one  hundred  to 
a  second,  two  hundred  to  a  third,  and  so  on. 

44.  The  following  are  the  names  of  the  persons  who  composed  the 
jury  and  of  those  who  were  designated  by  the  Imperial  Commissioa  to 
assist  them  in  the  discharge  of  their  duties : 

President. — John  W.  Hoyt,  Honorary  Commissioner,  &c.,  Wisconsin, 
United  States  of  America. 

Vice-Presidents. — Landammann  Dr.  F.  Yon  Tschndi,  St.  Gallen,  Switz- 
erland. 

Dr.  Carl  Eokitansky,  Imperial  Councillor  and  University  Professor, 
President  of  the  Imperial  Academy  of  Sciences  at  Vienna,  &c.,  Austria. 

Jurors. — Mr.  M.  Achtner,  Imperial  Public-School  Inspector  in  Prague, 
Austria. 

Seiior  Don  Antonio  Aguilar  y  Vela,  Director  of  the  Astronomical  aud 
Meteorological  Observatory  at  Madrid,  Spain. 

M.  Alvin,  member  of  the  Eoyal  Academy,  Belgium. 

Seiior  Don  Emilio  Arrietta,  Director  of  the  National  School  of  Music 
at  Madrid,  Spain. 

Count  de  Benalcanfor,  Portugal. 

Madam  Bergstrom,  nSe  Sjocrona,  wife  of  His  Excellency  the  Minister 
of  the  Interior,  Sweden. 

Signer  Bonghi  Comm.  Euggero,  member  of  the  National  Parliament, 
professor  in  the  University  of  Eome,  and  member  of  the  Superior  Coun- 
cil of  Public  Instruction,  Italy. 
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Dr.  BornemannyOouusellor  to  the  Boyal  Minister  of  Education  at  Dres- 
den, Saxony. 

Sefior  Don  Mariano  Carderera,  formerly  Inspector-General  of  Primary 
Instruction,  Spain. 

Dr.  Alois  Cz6dik  von  Briindelsber^,  Director  of  the  Academy  of  Oom- 
merce  at  Vienna,  and  manager  of  the  Western  Railway,  Austria. 

M.  Albert  Dethomas,  France. 

Dr.  Budolph  Eitelberger  von  Edelberg,  Imperial  and  Boyal  Goancillor 
and  Director  of  the  Imperial  Museum  of  Art  and  Industry  at  Vienna, 
Austria. 

Dr.  J.  fj\  da  Franca,  jr.,  Brazil. 

Bev.  J.  G.  0.  Fussell,  Her  Majesty's  Inspectoif  of  Schools  at  London, 
Great  Britain. 

Dr.  Don  Antonio  Maria  Garcia  Blanco,  Professor  in  the  Central  Uni- 
versity, Spain. 

Mr.  Paul  von  Gonczy,  Department  Commissioner,  Hungary. 

M.  Gr^ard,  Inspector  General  of  Public  Instruction,  Director  of  Pri- 
mary Instruction  for  the  Department  of  the  Seine,  Frapce. 

Dr.  Constantin  Bitter  von  Hofler,  Professor  in  the  University  at 
Prague,  Austria. 

Dr.  Joseph  Hyrtl,  Imperial  Boyal  Councillor  and  Professor  in,  the  Uni- 
versity at  Vienna,  Austria. 

M.  le  Baron  M.  de  Konigswarter,  former  member  of  the  Corps  Legis- 
latif,  France. 

M.  Lef6bnre,  member  of  the  National  Assembly,  France. 

Professor  von  Leins,  of  the  Boyal  Polytechnic  School  at  Stuttgart, 
Wiirteniberg. 

M.  Levassdur,  Professor  in  the  College  de  France,  member  of  the  In- 
stitute, France. 

Dr.  G.  A.  Lindner,  Director  of  the  Normal  School  in  Euttenberg, 
Austria. 

Dr.  Carl  von  Llitzow,  Austria. 

Mr.  Alfred  Moluar,  Royal  Hungarian  Sections-Councillor  in  the  Min- 
istry of  Public  Instruction,  Hungary. 

Dr.  Salomon  Hermann  Bitter  von  Mosenthal,  Imperial  Government 
Councillor  and  Librarian  to  the  Ministry  of  Worship  aud  Education, 
Austria. 

Dr.  J.  D.  Philbrick,  Superintendent  of  the  Boston  Schools,  Honorary 
Commissioner,  United  States  of  America. 

Dr.  Franz  Joseph  Pisko,  Director  of  the  Imperial  Beal-Sohool  in 
SechshauB,  Austria. 

M.  Eugen  Bambert,  Professor  in  the  Federal  Polytechnic  School  at 
Zurich,  Switzerland. 

Kev.  Prebendary  Bogers,  London,  Great  Britain. 

M.  Fr.  Sandberg,  Bector  of  the  Teachers'  Seminary  in  Stockholm, 
Sweden. 
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Mr.  Schwaminel,  Imperial  laspector  of  Schools,  Austria. 

Dr.  F.  Seelheim,  of  the  High  Burger  School  in  Hiddelburg,  Nether- 
lands. 

Senor  Don  Francisco  Maria  Tnbino,  Spain. 

Dr.  Urlichs,  Gorernineiit  Conucillor,  Professor  in  the  University  ot 
Wurzbnrg,  Germany. 

Mr.  VelUarminoff,  member  of  the  Scientific  Committeeof  the  Ministry 
of  Education,  Ras.sia. 

Mr.  Joseph  Weber,  Imperial  School  Gonncillor  in  Prague,  Austria. 

Mr.  Vincenz  Weninger,  General  Director  of  the  General  Credit  Bank 
in  Pesth,  Hungary. 

45.  The  jury  was  orgHuized  on  the  16th  day  of  June  by  the  choice  of 
Dr.  S.  H.  Hitter  von  Mosenthal,  Imperial  Councillor,  as  Secretary,  and 
Dr.  Alois  Cz^dik  von  Brundelsberg,  Director  of  Handels  Akademy,  as 
reporter,  and  by  the  organization  of  four  sections  of  the  jury  for  the 
more  convenient  and  efficient  discharge  of  its  duties,  to  wit: 

(1.)  The  section  of  primary  education. 

(2.)  The  section  of  intermediate,  or  lower  secondary,  educadou. 

(3.)  The  section  of  higher  education,  including  technical  and  profes- 
sional schools  and  universities. 

(4.)  Instruction  in  the  more  limited  sense — literature,  the  press,  libra- 
ries, and  educational  societies. 

The  work  of  inspection  was  done  by  these  sections,  each  of  which  in- 
cluded such  members  as  chose  to  be  assigned  to  it ;  and  the  conclusions 
reached  by  each  section  after  examinations,  re-examinations,  and  discus- 
sions at  the  meetings,  whicli  were  here  almost  daily,  were  finally  reported 
tothe  whole  jury,  which,  during  repeated  and  laborious  sessions,  took  up 
the  propositions  submitted  by  the  sections  in  systematic  order,  discussed, 
and  disposed  of  them.  In  cases  where  satisfactory  conclusions  could 
not  be  reached,  new  examinations  were  made,  and,  if  necessary,  repeat- 
ed until  it  appeared  reasonably  certain  that  justice  had  been  done. 

46.  On  the  31st  day  of  July  the  record  was  made  up,  and  soon  after 
submitted  to  the  council  of  presidents,  consisting  of  the  presidents, 
vice-presidents,  and  reporters  of  all  the  juries,  for  the  settlement  of  any 
questions  of  principle,  as  well  as  for  approval  or  rejection  of  all  proposi- 
tion toward  the  grand  diploma  of  honor,  and  for  final  return  to  the 
Archduke,  President  of  the  Imperial  Commission. 

The  writer  is  able  to  speak  from  personal  knowledge  of  the  laborious 
and  faithful  manner  in  which  the  meml>ers  of  the  educational  jury  dis- 
charged the  arduous  duties  assigned  them ;  many  of  whom  gave  the 
entire  six  weeks,  with  scarcely  a  day's  'interruption,  and  six  to  eight 
hours  per  day,  of  the  most  careful  and  conscieutions  labor,  to  their 
duties.  The  results  of  this  effort,  so  far  as  it  appears  from  the  record  of 
their  decisions,  will  be  found  in  the  following  table  of  awards : 
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Chmparaiive  statement  of  awards  in  Group  XXVI, 


DesiKoaUou  of  awards. 

0 

Coantry. 

o 

c  3 
&•« 

1 

• 

^  S 

'^  s 

*•  0 

il 

Diploma  of 
nieiit. 

Total   numb( 
awards. 

America 

4 
4 

1 
1 

7 

34 

3 

4 

23 

1 

1ft 
112 

11 
4 

3 

2 

87 
82 

11 
45 

J 

51 

Austria 

81               2 

2:- 3 

HuDsary 

9 

46 

Bel>naoi 

9 
3 

'     '"' 

25 

Brazil 

' 

7 

China  

1      -.     _ 

1 

Denmark 

iu){vpt 

1 

1 

2 
2 

6 

France  and  colonies 

2 

•        IS 

40  ,            2 

149 

Gorman  Empire 

14              32 

52 

2 

2 

2e 

5 
2 

It^S 

Crreat  Britain 

I 

7 

Colonies 

i 

14 

It.ll  J- 

2              tf 

b5 

Jauan  ....• - 

1 

Netherlands 

i 3' 

1 

3 

»2 

9 

Norway 

3 

Paraguay 

1 

1 

Persia , 

1 

»•>■•• 

7 

4:{ 

14 

2 

2 

Portnzal 

1 

"t 

2 

2 

14 

Kou  mania 

1 

Kasaia 

6 

4 

5 

ID 

4 

11 
20 
12 

4 

17 

Sweden 

Spain 

1 
3 

34 
70 
A I 

Turkey 

1  ' 

7 

Total 

35 

142 

314 

18 

• 

500 

1,017 

47.  In  view  of  tbeincompleteneaa  of  the  American  exhibition  in  this 
group,  it  is  gratifying  that  so  large  a  number  of  prizes  should  have 
been  accorded  to  it;  that  a  group  from  which  but  little  was  at  first  ex- 
pected, in  fact  ranks  foremost  in  the  number  of  awards,  securing  about 
one-fifth  of  all  the  prizes  accorded  to  the  American  department,  and 
even  one-half  of  the  whole  number  of  diplomas  of  honor. 

48.  The  following  is  a  full 
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Orand  Diplomas  of  Honor. 

The  National  Bureau  of  Education,  Washington,  D.  C,  for  distin- 
gnished  services  in  the  cause  of  education,  and  for  important  contribu- 
tions to  the  Exhibition. 

The  State  of  Massachusetts,  for  valuable  reports  and  documents,  and 
for  the  enterprise  shown  by  its  organized  personal  representation  at 
Vienna. 

The  city  of  Boston,  for  the  full  and  complete  illustration  of  its  school- 
system  and  schools. 

The  Smithsonian  Institution,  Washington,  D.  C,  for  its  efficient  labors 
in  the  advancement  and  diffusion  of  knowledge. 
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Medals  for  progress. 

Gnyot,  Professor,  Princeton,  N.  J. :  wnll-nfiaps. 

Howe,  Dr.  S.  G,,  Bjstoi),  Miss. :  publications  for  the  blind. 

National  Educational  Association,  successful  efforts  iu  promoting  the 
advancement  of  education. 

Oliio  State  department  of  public  instructiou,  T.  W.  Harvey,  commis- 
sioner, Columbus,  Ohio:  school-reports,  statistics,  and  other  contribu- 
tions. 

.Prang,  L.,  &  Co.,  Boston,  Mass. :  chromolithographic  illustrations  of 
natural  history. 

Washington,  D.  0.,  J.  O.  Wilson,  superintendent:  progress  in  educa- 
tion and  iu  school-architecture. 

Medals  for  merit 

Appleton,  D.  &  Co.,  New  York:  wall-maps. 

American  Printing-House  for  the  Blind,  Louisville,  Ky. :  books  for  the 
blind. 

Astor  Library,  New  York. 

Barnard,  Dr  Henry,  Hartford  :  American  Journal  of  Education. 

Brewer  &Tileston,-  Boston,  Mass.:  school-publications. 

Chicago  publifi  schools,  J.  L.  Pickard,  superintendent :  school-reports, 
examination-papers,  and  statistics. 

Cincinnati  public  schools,  John  Hancock,  superintendent :  reports, 
examination-papers,  and  statistics. 

Cooper  Union,  New  York :  useful  labors  in  the  interest  of  the  working- 
classes. 

Cowperthwait  &  Co.,  Philadelphia:  Warren's  wall-maps  and  books. 

Orossius,  John,  Cincinnati,  Ohio:  patent  ventilating  school-house 
stove. 

Harper  Brothers,  New  York:  school-books,  school  slates,  tablets,  and 
charts. 

Lea,  H.  C.^  Philadelphia :  medical  text-books,  American  Journal  of 
Science. 

National  School- Furniture  Company,  New  York :  school-fnrnitnre. 

New  York  City  department  of  public  instruction.  Professor  Kiddle, 
superintendent:  school-books,  school-reports,  photographic  views  of 
schools,  and  specimens  of  school-work. 

Hoss,  Joseph  L.,  Boston,  Mass. :  school- furniture. 

Schedler,  Joseph,  Jersey  City  Heights,  N.  J. :  terrestrial  and  celestial 
globes. 

St^iger,  Ernest,  New  York :  seven  thousand  specimens  of  different 
American  newspapers  and  periodicals  published  in  1873,  bound  in  130 
volumes;  also  school-books  in  the  German  language. 

Toner,  Dr.  J.  M.,  Washington,  D.  G. :  collection  of  reports  of  medical 
institutions  and  hospitals  of  the  United  States. 
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Wait,  William  B. :  educational  apparatas. 

Wheeler  &  Wilson  Sewiug-Machiue  Company,  New  York :  for  the  es- 
tablishment of  schools  for  the  instruction  of  the  poor  in  needle-work. 
Wilson,  Hinkle  &  Co.,  Cincinnati,  Ohio :  school-atlases  and  other 

school-publications. 

Medals  for  c(f  operation. 

Woods,  J.  O.,  New  York :  co-operation  in  promoting  the  establishment 
of  schools  for  gratuitous  instruction  in  needle-work. 

Diplomat  for  merit. 

Baltimore,  Md.,  public  schools:  reports  of  the  board  and  superintend- 
ent, examination-papers  in  departments  of  writing  and  drawing. 

Barnes,  A.  S.  &  Co.,  New  York :  school-publications. 

Bridges,  Lyman,  Chicago:  construction  of  American  school-bouse. 

Canton  City,  Ohio:  school -reports  and  examination-papers. 

Cleveland,  Ohio,  public  schools,  A.  J.  Rickoflf,  superintendent:  school- 
reports  and  school-work. 

Dayton,  (City  of,)  Ohio :  school-reports  and  examination-papers. 

Enthofier,  J.,  United  States  Coast  Survey :  charts,  &c. 

Fremont,  Ohio,  public  schools:  school -reports  andexamiuation-papers. 

Leeds,  Lewis  W.,  New  York:  drawing  for  ventilation  and  heating  of 
school-houses. 

Lippincott,  J.  B.,  &  Co.,  Philadelphia:  school-publications. 

Lowell  Institute, Boston,  Mass.:  promotion  and  dissemination  of  use- 
ful knowledge. 

Newton,  (town  of,)  Mass. :  school-reports  andschool-statistics. 

Scribner,  Armstrong  &  Co. :  publication  of  Guyot's  maps. 

Shattuck,  G.  M.,  Boston,  Mass.:  school  desks  and  seats. 

Springfield,  III.,  public  schools:  school-reports,  examination-papers, 
and  statistics. 

Toledo,  Ohio,  public  schools,  D.  F.  De  Wolf,  superintendent:  school- 
reports,  statistics,  and  examination-papers. 

Worcester  City,  Mass.,  schools,  A. P.  Marble,  superintendent:  school- 
reports,  statistics,  school- work,  and  photographs  of  school-buildings. 


CHAPTER   IV 


RESULTS  OF  EDUCATIONAL  REPRESENTATION. 

Value  of  example  and  competition;  Principles  and  methods;  Importance  to 
THE  united  states;  Deficiencies  of  American  education. 

49.  The  haman  mind  is  so  constituted  as  to  Deed  the  stimulus  of  both 
example  and  emulation.  The  knowledge  of  mental  activity  and  inventive 
genius  gained  from  consciousness,  merely,  would  come  as  nearly  as  pos- 
sible to  none  at  all.  But  responsive  effort  at  home,  and  the  tidings  of 
kindred  thoughts  and  labors  in  other  lands,  how  wonderfully  do  these 
awaken  thought,  quicken  invention,. and  multiply  craft!  What,  then, 
might  not  be  the  result  of  having  a  fitting  representation  of  the  thought 
and  skill  of  each  nation  ushered  into  a  well-organized  exhibition  of  the 
products  of  the  genius  and  labor  of  the  world!  Such  an  opportunity 
was  that  presented  and  accepted  by  the  nations  on  occasion  of  the  late 
Universal  Exhibition  of  1873. 

It  is  hardly  possible  that  the  present  generation  should  have  an  ade- 
quate conception  of  the  influence  of  this  great  event.  As  is  the  case 
with  all  great  events,  it  will  be  best  comprehended  in  the  light  of  those 
that  follow  it. 

This  estimate  being  a  correct  one,  as  applied  to  the  whole  Exhibition, 
with  its  suggestive  and  stimulating  influence  upon  all  the  arts  aod 
sciences,  how  much  more  is  it  true  of  the  educational  interests;  afford- 
ing, as  the  exhibition  did,  the  best  opportunity  the  nations  ever  had  of 
looking  into  each  other's  school-houses,  and  of  seeing  for  themselves 
what  each  was  doing  for  the  education  of  its  youth. 

50.  There  has  been  much  coincident  thought  on  the  subject  of  education 
among  civilized  nations.  The  ground  gone  over,  and,  in  many  respects, 
the  methods  adopted,  have  been  similar.  Nevertheless,  the  isolation 
of  most  countries  previous  to  modern  improvements  in  transportation, 
and  the  diversity  of  language,  notwithstanding  this,  have  made  an  ex- 
change of  thoughts  more  difficult  than  that  of  material  products.  Com- 
modities, the  speech  of  commerce,  have  access  to  all  peoples  through 
the  avenue  of  the  senses  and  of  universal  want,  always  ready  for  bar- 
ter ;  bat  the  thoughts  of  the  millions,  reaching  out  after  knowledge 
and  the  sympathy  of  fellowship,  must  compass  those  more  precious  ends 
by  the  slow  and  difficult  mastery  of  unknown  tongues. 

Be(;ause  of  this,  the  mistakes  of  false  methods  have  repeated  them- 
selves, and  where  breadth  and  insight  have  advanced  the  culture  of  a 
people,  other  peoples  have  not  soon  profited  thereby.    Hence  the  more 
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need  that  the  educational  systems  and  methods  should  have  such 
means  of  comparison  as  were  here  offered. 

In  connection  with  this  direct  advantage  there  was  the  incidental  one 
of  having  the  entire  display  arrayed  on  the  side  of  educated  industry 
of  whatever  sort.  Everywhere  was  this  superiority  seen  and  felt.  And 
to  the  ends  of  the  earth  it  is  moving  to  a  reconstruction  of  labor  and 

society. 

In  all  countries  where  the  spirit  of  caste  has  held  the  masses  in  igno- 
rance and  hence  in  bondage,  to  the  few,  this  fact,  that  an  educated 
industry  is  the  sine  qua  non  of  profitable  investment,  is  working  a  fore- 
gone enfranchisement.  Land  cannot  always  be  held  from  the  ownership 
of  the  class  who  understand  the  secret  of  its  successful  tillage,  nor  self- 
government  from  those  who  take  disciplined  hands  and  ideal  freedom 
into  the  world  of  design.  Intelligent  and  progressive  labor  is  every- 
where and  always  the  body  of  liberty.  And  by  this  consecration  of 
labor  to  noble  and  ever-advancing  ends,  the  soul  of  liberty  to  be  and  do 
becomes  incarnated  and  reveals  itself  in  society. 

To  both  the  Old  and  'New  World,  the  voice  of  this  great  occasion  made 
common  message:  educate!  educate! 

51.  To  the  United  States  this  message  comes  with  especial  signifi- 
cance, or  ought  so  to  come.  In  presence  of  the  art  and  industries  of 
the  world  we  had  occasion  to  learn  the  lesson  of  more  modest  estimates 
of  our  own,  and  more  appreciative  ones  of  the  accomplishment  of  other 
nations.  Seeing  is  believing;  and  believing  ourselves  behind  our  neigh- 
bors in  any  honorable  achievement  ought  to  be  coincident  with  a  rel^o- 
lute  purpose  to  amend  this  at  the  earliest  possible  moment.  That  we 
are  behind  some  other  countries,  in  both  education  and  industry,  was^  a 
demonstration  made  by  the  Vienna  Exhibition. 

More  closely  stated,  it  is  in  respect  of  organized  and  systematic  edu- 
cation and  industry  that  we  are  behind.  And  this,  indeed,  is  the  prin- 
cipal reason  why  our  general  representation  there  was  so  small  and  so 
u  n  represen  tati  ve. 

I^ational  as  well  as  individual  credit  comes  of  utilized  opportunity ; 
and  the  furtherance  of  either  in  real  greatness  is  very  dependent  on  a 
frequent  and  severe  self-scrutiny.  Face  to  face  with  the  pretty  fairly 
rendered  account  of  the  world,  it  was  a  more  fitting  time  than  ever  be- 
fore presented  for  a  national  reckoning.  Our  coijntry  was  the  young- 
est of  any  of  the  great  powers  in  attendance,  and  had  this  mitigation  of 
the  fact  that  we  were  the  most  unworthily  represented  of  all  having 
anything  I|ke  our  resources  and  capabilities.  Bat  this  excuse  will 
not  serve  us  again.  The  present  age  is  so  remarkable  in  development 
that  a  year  of  it  is  as  a  hundred  of  snch  as  belonged  to  the  ages  past» 
Incomparably  more  marvellous  should  be  the  future  development  of  a 
country  so  young,  so  strong,  sa  rich,  and  so  untrammelled  as  ours.  We 
have  unoccupied  territory  for  the  planting  of  all  forms  of  art  and  for 
the  best  artisans  now  foreign  to  our  shores.  There  is  scarcely  anything 
3    E 
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useful  or  beaatifal  for  which  we  have  not  material  in  abandance.  We 
have  millions  of  people,  with  ability  to  secore  the  leadership  in  anything 
undertaken  with  that  intent  We  dictate  the  government,  form  our  in- 
stitutions, and  fix  the  terms  of  our  own  security.  We  are,  moreover, 
in  the  vigor  of  youth  and  in  the  freshness  of  our  purpose  to  show  the 
world  our  hand. 

52.  Unhappily,  two  mischiefs  intervene ;  possibly  three : 

We  do  not  yet  know^  not  very  generally,  that  we  are  an  uneducated 
people — uneducated  in  the  schools  and  in  the  industries.  This  is  a  hard 
statement  and  unwelcome  to  this  generation.  Let  those  who  doabt  it 
go  to  the  records.  Education  is  here  used,  of  course,  in  a  relative  sense. 
We  have  no  adequate  education,  none  which  for  thoroughness  compares 
with  that  to  be  found  abroad. 

We  are,  moreover,  impatient  of  results.  Most  tardy  of  engraftment 
upon  the  national  character  will  be  the  \drtue  of  patience.  With  rare 
exceptions,  the  American  scholar  and  the  American  artisan  know  little 
of  the  luxury  of  a  labor  that  begins  in  necessity  and  through  thorough- 
ness gives  mastery. 

It  is  barely  possible  that  a  third  difficulty  in  accepting  and  profiting, 
to  the  full  extent,  by  great  occasions  and  times,  comes  of  a  less  than 
thoroughly  just  estimate  of  labor  itself.  Let  us  hide  the  bfush  of  sbame 
at  thought  of  this  behind  the  fact  that  it  is  not  affirmed,  only  suggested. 

*'  Showing  the  world  our  hand."  Let  us  consider  well  what  this  im- 
ports, and  see  to  it  that  the  American  mind  does  not  accept  a  restless 
and  impatient  activity  for  an  honest  and  competent  industry.  We  are 
preparing  to  sit  down  for  a  summer's  day  in  the  glorious  memories  of  a 
century  just  passed  away.  If  the  incoming  century' could  bring  with 
it  a  full  awakening. of  the  public  mind  to  that  most  pressing  of  all  our 
needs,  the  universal  education  of  our  people  would  be  as  good  as  accom- 
plished. For  what  are  ways  and  means  to  a  people  who,  when  they  feel 
their  need  of  anything,  straightway  get  it  T 

It  can  hardly  be  doubted  that  the  half-doing  at  Vienna  what  ought 
to  have  been  done  thoroughly  has  contributed  something  to  the  progress 
of  education  throughout  the  world.  Should  it  also  be  the  means  of  the 
nation's  doing  itself  anything  like  full  justice  at  Philadelphia  in  1876,  it 
will  have  indirectly  accomplished  a  great  work. 
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DEAF-MDTE  INSTRUCTION  AS  REPRESENTED  IN  THE 

VIENNA  EXHIBITION  OF  1873. 


1.  The  defective  arrangement  of  the  ExMbition,  markedly  inferior  to 
that  of  Paris  in  1867,  rendered  it  difficalt  to  make  a  comparative  exam- 
ination of  exhibits  of  a  similar  character  from  different  countries. 

This  was  trae  in  an  especial  degree  of  the  matter  of  deaf-mute  instruc- 
tion ;  that  is  to  say,  it  was  almost  impossible  to  be  certain  one  had  dis- 
covered, even  after  long  search,  all  that  might  exist  in  the  Exhibition 
relating  to  this  specialty  in  the  departments  of  education  or  public 
charities. 

2.  For  the  credit  of  the  several  states  of  Europe  where  establish- 
ments for  deaf  and  dumb  exist,  it  is  to  be  hoped  that  the  following 
report  may  be  found  to  be  imperfect,  and  that  much  more  than  we  were 
able  to  discover  met  the  eyes  of  observers  more  fortunate  than  ourselves. 
Otherwise,  the  fact  will  pass  into  history  that,  of  the  hundreds  of  insti- 
tutions in  Europe,  but  five,  and  four  of  these  in  Austria,  contributed 
anything  to  the  ^Yelt-Au%Biellung. 

From  the  imperial  royal  institution  in  Vienna,  a  set  of  photographs 
appeared,  showing  with  considerable  clearness  the  arrangement  of  its 
buildings. 

From  the  institution  at  Briinn,  specimens  of  steel  pens  manufactured 
in  the  establishment,  together  with  some  other  unimportant  articles  of 
handiwork,  were  exhibited. 

The  St.  Polten  school  sent  a  series  of  picture-cards  used  in  teaching 
beginners ;  and  the  institution  at  Gratz  presented  wood-carvings,  exe- 
cuted by  its  pupils,  fancy  work,  shoes  manufactured  in  the  institution^ 
and  specimens  of  penmanship. 

3.  In  marked  contrast  to  this  meager  presentation  from  the  schools  of 
Europe  was  the  collection  of  reports,  photographs,  and  publications  to 
be  found  in  the  American  department. 

Early  in  the  autumn  of  1872,  the  honorable  Commissioner  of  Educa- 
tion, General  John  Eaton,  requested  Prof.  Edward  A.  Fay,  then  acting 
president  of  the  National  Deaf-Mute  College  and  editor  of  the  "American 
Annals  of  the  Deaf  and  Dumb,"  to  invite  institutions  for  deaf-mutes  in 
the  United  States  to  send  "  as  full  representations  as  possible  of  the 
methods  and  results  of  the  education  of  the  deaf  and  dumb  in  America." 

4.  In  response  to  Professor  Fay's  invitation,  there  were  forwarded, 
through  the  Bureau  of  Education,  and  exhibited  in  a  prominent  section 
of  the  space  allotted  to  the  United  States,  the  following  contributions: 
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From  the  Americaa  Asylam  at  Hartford,  Conn.,  a  complete  set  of 
reports,  18I7-'72,  boand  in  four  volumes  (  and  the  discassion  on  artica- 
lation  before  a  committee  of  the  Massachusetts  legislature  iu  1867,  one 
volume. 

From  the  Pennsylvania  institution,  located  at  Philadelphia,  a  volume 
of  reports  and  a  photograph  of  the  buildings. 

From  the  Indiana  institution,  situated  at  Indianapolis,  a  complete  set 
of  reports,  1844-'72,  in  two  volumes ;  and  the  proceedings  of  the  seventh 
convention  of  American  iustructors  of  deaf-mutes. 

From  the  Iowa  institution,  located  at  Council  Blufis,  a  volume  of 
reports,  and  a  photograph  of  the  buildings. 

From  the  Texas  institution,  located  at  Austin,  a  complet/C  set  of 
reports,  1857-'72,  in  one  volume. 

From  the  Columbia  institution,  located  at  Washington,  D.  C,  a  com- 
plete set  of  reports,  1857-72,  in  one  volume,  including  proceedings  of 
conference  of  principals  in  1868,  and  a  portfolioof  photographs  of  build- 
ings. 

From  the  Minnesota  institution,  located  at  Faribault,  a  complete  set 
of  reports,  1863-'72,  and  a  photograph  of  the  buildings. 

From  the  Clarke  institution,  located  at  Northampton,  Mass.,  a  com- 
plete set  of  reports,  1867-'72,  in  one  volume. 

From  the  National  Deaf-Mute  College,  Washington,  D.  C,  a  complete 
set  of  catalogues,  1864-'72,  in  one  volume. 

From  the  American  Annals  of  the  Deaf  and  Dumb,  a  complete  set 
of  its  publications,  bound  in  eight  volumes,  and  comprising  the  quar- 
terly issues  of  seventeen  years. 

From  the  Silent  World,  a  conEiplete  file,  bound  in  one  volume. 

Besides  these  publications,  which  were  in  position  to  be  examined  by 
visitors  early  in  June,  we  were  informed  that  at  a  later  date  the  fol- 
lowing contribution  was  sent  from  the  New  York  institution:  Annual 
reports,  from  the  seventeenth  to  the  fifty-fourth,  inclusive,  1835-72,  bound 
by  deaf-mutes;  H.  P.  Peet's  Course  of  Instruction  for  the  Deaf  and 
Dumb,  in  three  volumes ;  H.  P.  Peet's  Scripture-Lessons  for  the  Deaf 
and  Dumb;  n.  P.  Peet's  History  of  the  United  States;  I.  L.  Feet's 
Chart  of  Predicates  of  the  English  Sentence,  representing,  by  means  of 
symbols,  the  various  forms  these  predicates  are  capable  of  assuming. 

5.  To  those  familiar  with  the  w^ork  of  deaf-mute  instruction  in  this 
country,  the  mere  mention,  by  title,  of  the  foregoing  publications  will 
sufficiently  indicate  the  value  of  the  collection.  For  the  information  of 
the  general  public,  however,  it  is  proper  that  some  further  explanation 
should  be  given. 

In  the  official  reports  of  the  several  institutions  named,  the  leading 
facts  in  the  history  of  deaf-mute  instruction  in  this  country  are  recorded: 
statements  iu  detail  of  the  cost  of  buildings  and  of  current  expenses 
are  furnished;  much  valuable  statistical  information  as  to  causes  of 
deafness,    &c.,  is  afforded;  methods  and   courses   of  instruction  are 
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explained  and  set  forth;  discussions  in  teachers'  conventions  are 
reported ;  results  of  examination  and  specimens  of  pupils'  composition 
are  given  as  indices  of  progress;  and^  the  legislation  of  State  and 
Federal  Governments  is  published.  The  volume  of  catalogues  and 
announcements  of  the  National  Deaf-Mute  College,  1864-'72,  gives  an 
account  of  the  organization  of  this  institution,  states  its  objects,  the 
courses  of  study  pursued,  the  names  of  its  officers  and  students,  the 
degrees  it  has  conferred,  and  many  other  items  of  interest. 

6.  The  publication  of  the  *' American  Annals  of  the  Deaf  and  Dumb, " 
was  undertaken  in  the  year  1847,  as  a  private  enterprise,  under  the  aus- 
pices of  the  instructors  of  the  deaf  and  dumb  in  the  American  Asylum 
located  at  Hartford,  Conn.  After  having  been  sustained  in  this  form  for 
two  years,  the  periodical  was  adopted,  in  1850,  as  the  organ  of  the  conven- 
tion of  American  instructors  of  the  deaf  and  dumb,  which  held  its  first 
menting  at  New  York  in  that  year.  For  eleven  years,  its  publication  was 
continued  at  Hartford;  under  the  editorial  direction  of  Luzerne  Bae,  for 
four  years ;  and  for  seven  years  under  that  of  Samuel  Porter,  both  in- 
stractors  in  the  institution  at  Hartford.  The  latter  is  now  a  professor 
in  the  National  Deaf-Mate  College  at  Washington.  Suspended  in  1861, 
on  account  of  difficulties  growing  oat  of  the  war,  it  was  revived  by  the 
action  of  the  conference  of  principals,  held  at  Washington"in  May,  1868. 
Since  that  time,  it  has  been  published  in  Washington,  for  two  years, 
under  the  charge  of  Llewellyn  Pratt,  followed  by  the  present  editor, 
Edward  A.  Fay,  both  professors  in  the  National  Deaf-Mute  College. 

The  object  and  scox)e  of  this  important  publication  are  stated  in  the 
^'  Introductory  "  to  the  first  number,  that  of  October,  1847,  as  follows : 

'<  We  intend  that  the  range  of  discussion  taken  by  the  Annals  shall  be 
as  wide  and  varied  as  the  unity  of  our  purpose  will  allow.  The  deaf 
and  damb  constitute  a  distinct,  and  in  some  respects  strongly-marked, 
class  of  human  beings,  and  a  much  more  numerous  one  than  is  com- 
inonly  sapposed.  They  have  a  history  peculiar  to  themselves,  extend- 
ing back  for  many  centuries  into  the  past,  and  sustaining  relations  of 
more  or  less  interest  to  the  general  history  of  the  haman  race. 

"With  oar  utmost  diligence,  we  propose  to  seek  after  whatever  stands 
connected  with  this  particular  history  of  the  deaf  and  dumb,  to  gather 
up  its  disjecta  membra,  for  it  exists  as  yet  only  in  a  fragmentary  state, 
and  to  set  it  forth  with  such  distinctness  and  completeness,  that  who- 
ever shall  hereafter  desire  to  ascertain  any  fact  or  resolve  any  doubt- 
ful question  concerning  this  class  of  persons,  may  find  something  in 
oar  pages  to  aid  him  in  his  search. 

"  Among  the  particular  points  of  inquiry  to  which  our  attention  will 
be  directed,  the  following  may  be  mentioned  as  likely  to  occupy  a  prom- 
inent place:  Statistics  of  every  kind  relating  to  the  deaf  and  damb; 
their  social  and  political  condition  in  ancient  times  ;  the  history  of  the 
first  attempts  made  to  instrnct  them,  and  of  the  progress  of  the  art 
down  to  the  present  day;  a  particular  historical  sketch  of  each  of  the 
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institations  for  the  deaf  and  damb  iu  this  country,  with  more  brief  and 
general  notices  of  those  in  foreign  lands ;  a  careful  exposition  of  the 
philosophy  of  the  language  of  signs ;  biographical  sketches  of  individ- 
ual deaf  mutes  who,  for  any  reason,  may  be  thought  worthy  of  such 
distinction ;  notices  of  books  relating  to  the  instruction  of  the  deaf 
and  dumb,  with  particular  reference  to  their  comparative  merit ;  a 
survey  of  the  state  of  the  deaf  and  dumb  mind  before  education,  illus- 
trated occasionally  by  articles  from  the  most  intelligent  of  the  deaf  and 
dumb  themselves ;  some  account  of  our  method  of  instruction,  intended 
as  a  practical  guide  to  those  who  have  deaf  and  dumb  children  ;  a  his- 
tory of  attempts  made  to  teach  articulation,  with  the  processes  pur- 
sued and  the  results  attained ;  something  in  regard  to  diseases  of  the 
ear,  and  the  efforts  made  by  physicians  for  the  cure  of  deafness  ;  an  in- 
quiry into  the  relations  which  the  instruction  of  the  deaf-mutes  bears  to 
that  of  hearing  and  speaking  children,  and  the  mutual  benefit  to  be 
derived  from  a  comparison  of  the  two  methods^  in  short,  we  mean 
that  our  American  Annals  shall  constitute,  when  completed,  a  perfect 
treasury  of  information  upon  all  questions  and  subjects  relating  either 
immediately  or  remotely  to  the  deaf  and  dumb. 

<<  The  contents  of  •the  Annals  will  consist  of  original  articles,  princi- 
pally prepared  by  individuals  who  are  at  present  engaged  in  the  instruc- 
tion of  the  deaf  and  dumb  at  the  various  institutions  in  this  country. 
Occasional  contributions  we  hope  to  receive,  however,  from  gentlemen 
of  other  professions;  and,  as  soon  as  the  necessary  arrangement  can  be 
made,  we  expect  to  open  a  regular  correspondence  with  a  few  of  the 
most  prominent  establishments  of  this  class  in  foreign  lands.  The 
articles  furnished  for  our  pages  will  be  of  various  length  and  character, 
adapted  always  in  these  respects  to  the  nature  of  the  subjects  discussed, 
and  approaching  nearer  to  the  peculiar  style  of  the  lively  magazine  than 
of  the  formal  quarterly.  Special  effort  will  also  be  made  to  present 
whatever  we  may  have  to  say  in  such  a  manner  as  to  interest,  not  the 
deaf  and  dumb  alone,  and  their  parents,  friends,  and  instructors,  but 
every  general  reader  who  has  any  heart  to  sympathize  with  the  benevo- 
lent operations  of  the  age,  or  any  desire  to  make  himself  acquainted 
with  human  nature  in  all  the  forms  of  its  manifestation  and  develop- 
ment." 

The  purposes  thus  announced  by  the  first  editor  have  been  measurably 
fulfilled,  and  the  eighteen  volumes  now  completed  present  a  most  valu- 
able series  of  articles  relating  to  the  instruction  of  the  deaf  and  dumb. 
They  include,  in  fact,  the  greater  part  of  the  literature  of  our  profession 
in  the  English  language,  excepting,  of  course,  text-books,  and  are  almost 
indispensable  to  any  who  wish  to  acquaint  themselves  with  the  art  of 
instructing  the  deaf  and  dumb,  its  history  and  its  theories,  especially  to 
those  who  would  become  successful  teachers. 

This  periodical  has  never  been  published  with  a  view  to  pecuniary 
profit.  .  The  responsibility  of  its  support  has  been  assumed  by  the  sev- 
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«ral  state  institatious,  the  expense  being  distribated  pro  rata  in  propor- 
tion to  the  number  of  pupils  in  each. 

7.  The  "Silent  World ''  is  a  semi-monthly  newspaper,  published  at 
Washington,  D.  C,  under  the  editorial  direction  of  J.  Burton  Hotchkiss 
B,  tutor  in  the  National  Deaf-Mute  College.  It  is  designated  for  circulation 
among  educated  deaf-mutes  and  their  friends,  and  aims  to  strengthen 
the  ties  which  bind  the  graduates  of  our  institutions  to  their  teachers 
and  school-mates ;  to  keep  the  deaf  and  dumb  well  acquainted  with  the 
progress  that  is  constantly  being  made  in  the  systems  of  instruction ;  to 
furnish  a  medium  for  the  discussion  of  new  theories  and  practices  by 
the  deaf-mutes  themselves,  as  well  as  by  their  friends ;  in  short,  to 
minister  to  their  pleasure,  to  instruct,  aid,  elevate,  and  refine,  and 
give  others  an  insight  into  the  silent  world  of  the  deaf,  their  education 
and  capabilities. 

8.  Since  returning  to  America,  we  have  learned  that  there  were  sent 
to  the  exhibition,  from  the  institution  at  Friedberg,  Hesse,  specimens  of 
handiwork  of  female  pupils  \  also,  a  complete  set,  in  nine  volumes,  of  the 
^'  Organ  der  Taubstummenund  BUndmanstaltenin  DeuUchland^^  a  monthly 
publication,  which  has  been  conducted  for  nineteen  years  by  Dr.  Matthias, 
the  principal  of  the  Friedberg  institution )  also,  certain  other  publica- 
tions by  the  same  author. 

9.  It  is  difficult  to  say  what  effect  for  good  may  result  from  the  pres- 
ence at  Vienna  of  the  several  publications  we  have  now  described. 

Oar  duty  is  performed  in  reporting  the  extent  to  which  the  interest  of 
deaf-mute  instruction  was  represented  in  the  exhibition. 

We  may,  however,  be  permitted  to  express  the  hope  that  the  record  of 
what  has  been  done  in  the  United  States  of  America  may  be  allowed  to 
exert  such  an  influence  as  shall  serve  to  stimulate  effort  in  behalf  of  this 
important  educational  interest  in  countries  where  much  less  has  been 
accomplished,  relatively,  than  in  our  own  land. 
2D  M  I 
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1.  Introduction. — ^An  act  of  GoDgress,  approved  February  14, 1873, 
sets  forth  as  it^  object  tbe  enabling  of  <<  the  people  of  the  United  States 
to  participate  in  the  advantages  of  the  international  exhibition  of  the 
products  of  agriculture,  manufactures,  and  the  fine  arts,  to  be  held  at 
Vienna  in  the  year  1873." 

Thfl  nrnpflsi  hv  whirh  this  Darticioation  is  to  be  accomnliahftd  wonld 


GOVERNMENTAL  PATRONAGE  OF  ART. 

Page  8^  last  line  bot  one,  for  Bandniel  read  Bandinel. 
Page  9,  line  5,  for  Gberardine  read  Gherardini. 
Page  9,  line  18,  for  Gagli  read  Gigli. 
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As  our  eyes  rested  in  succession  upon  the  paintings,  sculptures, 
bronzes,  porcelains,  and  other  works  of  art  which  embellished  the  Exhi- 
bition in  almost  bewildering  numbers,  we  could  not  fail  to  notice  that 
to  very  many  of  the  more  beautiful  productions  labels  were  attached, 
indicating  that  they  had  been  already  purchased,  although  but  few 
weeks  had  passed  since  the  opening  of  the  Exhibition. 

2.  We  observed  the  names  of  museums  at  St.  Petersburg,  Berlin, 
Vienna,  Munich,  Edinburgh,  Nuremberg,  Moscow,  and  other  places  as 
purchasers,  besides  those  of  individuals,  who,  it  was  well  understood, 
were  buying  for  the  governments  of  the  several  countries  of  which  they 
were  citizens  or  rulers.  In  this  lay  the  suggestion  of  a  method  of  ena- 
bling the  people  of  distant  countries  *'  to  participate  in  the  advantages 
of  the  international  exhibition  "  quite  different  from  that  afforded  by 
descriptive  and  even  richly-illustrated  reports. 

Although  the  legislation  of  Congress  may  secure  for  the  people  of  our 
country,  through  the  medium  of  these  reports,  much  that  will  be  of 
value  as  regards  the  industries  and  so-called  practical  arts,  it  is  evident 
that  the  department  of  the  fine  arts  must  remain  practically  a  sealed 
book  to  all  Americans  who  were  not  present  at  Vienna  to  see  it  for  them- 
selves. 

3.  While  the  governments  of  Europe  have  secured  works  of  great 
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merit  and  value,  as  illnstrating  not  only  pare  art,  but  art  in  its  appli. 
cations  to  indastry,  which,  in  their  rauseams,  freely  open  to  the  pablic, 
will  enable  their  people  t^o  participate  in  this  beantiful  feature  of  the 
Exhibition,  and  serve  as  perpetual  models  of  taste  in  the  fine  arts,  the 
Government  of  the  United  States  has,  by  its  fiilure  to  provide  the 
means  for  similar  purchases,  effectually  cut  off  its  people  from  any  such 
participation  in  the  advantages  of  this  Exhibition. 

The  loss  thus  sustained  cannot  easily  be  estimated.  But  the  lessous 
of  neglected  opportunities  may  be  accepted  by  nations  as  well  as  by 
individuals;  and  while  lost  occasions  may  not  be  regained,  those  who 
have  suffered  by  permitting  them  to  pass  unimproved  may  make  them- 
selves ready  to  profit  by  what  the  future  shall  present.  And  if,  in  a 
subject  so  important  as  the  one  we  are  considering,  the  losses  entailed 
by  the  inadvertence  of  Congress  can.be  made  to  appear  so  evident  as  to 
induce  the  adoption  of  wise  measures  on  the  part  of  the  Government 
for  the  future,  the  error  of  the  present  may,  in  some  degree  at  least,  be 
compensated  for. 

Many  persons  to  whom  the  subject  of  governmeutal  patronage  of  art, 
as  connected  with  the  United  States,  may  be  presented,  will  doubtless 
object  at  once  that  the  patronage  of  art  forms  no  part  of  the  duty  of 
the  Federal  Government ;  and  some  will  eveu  go  so  far  as  to  urge  that 
the  adoption  of  measures  to  this  end  would  be  in  violation  of  the  Con- 
stitution. Leaving  all  questions  of  constitutionality  and  legal  ability 
to  be  settled  by  those  whose  duty  it  is  to  consider  and  dispose  of  them, 
our  national  legislators  do  not  need  to  be  reminded  that  the  Constitu- 
tion of  the  United  States  was  made  by  and  for  the  people,  and  not  they 
by  and  for  the  Constitution.  And  if,  as  has  already  appeared  in  the 
progress  of  our  national  civilization,  the  provisions  of  organic  law 
adopted  a  century,  more  or  less,  ago,  may  be  profitably  amended,  it  is 
by  no  means  a  conclusive  argument  against  a  proposed  governmeutal 
policy  or  measure  that  it  is  unconstitutional. 

We  will  not,  however,  even  consume  time  and  space  in  this  paper  by 
discussing  the  question,  separately,  whether  the  Federal  Government 
ought  to  become  the  patron  of  art ;  in  reference  to  which,  however,  we 
hold  to  a  very  decided  affirmative. 

We  prefer  to  base  our  claim,  to  make  the  sul)ject  a  practical  one  iu 
connection  with  the  Vienna  Exhibition,  on  the  fact  that  Congress  has 
been  compelled  in  the  past  to  patronize  art,  and  on  the  conclusion,  which 
seems  to  us  inevitable,  that  the  Government  will  beforcedj  in  the  future, 
to  continue  and  increase  its  patronage  in  this  direction. 

In  the  matter  of  erecting  and  maintaining  public  buildings,  the  sub- 
ject  of  exterior  and  interior  decorations,  one  of  very  great  importance, 
presents  itself  to  the  Government  almost  every  day,  in  one  form  or  an 
other.    But  even  in  relation  to  what  may  be  termed  pure  art,  scarcely 
a  session  of  Congress  passes  without  action.    Some  statue   or  pictTiiv 
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of  considerable  cost  is  parcbased,  and  some  native  or  foreign  artist  is  tbas 
patronized.    . 

4.  While  we  would  not  place  onrselves  in  the  position  of  condemning 
wholesale  the  action  of  the  Oovemment  in  the  past,  we  may  say,  with- 
out giving  just  cause  of  offense  to  any,  that  the  best  artists  of  our  own 
or  of  other  countries  have  seldom  been  patronized,  and  that  some  works 
of  very  little  merit  have  been  paid  for  and  set  up  in  public  places  to 
form  the  taste  of  those  who  see  no  other  productions  of  art.  And  we 
may  even  go  so  far  as  to  assume  that,  had  the  Government  adopted 
years  ago  some  distinct  and  well-ordered  policy  in  this  matter,  the 
amount  of  money  already  expended  for  works  of  art  might  have  been 
made  to  produce  results  far  more  satisfactory  than  now  appear. 

5.  From  a  well-considered  article  appearing  in  the  New  York  Times 
during  the  month  of  May,  1873,  in  which  the  claims  of  a  local  art- 
museum  were  ably  urged,  we  make  the  following  pertinent  extract : 

^^Appropriations  of  public  money  to  advance  the  cause  of  art  are  not 
in  accordance  with  the  past  policy  of  this  country,  and  hardly  yet  con- 
sonant with  public  feeling  on  the  subject  Kor  does  the  cultivation  of 
general  taste  in  art  appeal  to  the  public  in  such  a  way  as  to  command 
large  private  contributions  from  the  wealthy  and  the  generous.  It  does 
not  address  itself  to  the  religious  feeling  of  the  community,  or  to  the 
sectarian  pride  of  any  religious  denomination }  it  is  not  regarded  as  in  any 
way  directly  a  conservator  of  public  morals^  it  does  not  touch  the  charita- 
ble and  benevolent  springs  of  action,  like  plans  for  feeding  the  hungry  and 
clothing  the  naked ;  and  its  educational  purpose  is  yet  so  little  appreciated 
that  it  must  inevitably  be  brushed  aside  by  the  great  majority  of  those 
who,  either  in  their  public  or  private  capacity,  would  listen  favorably  to 
applications  in  behalf  of  schools  and  colleges." 

Justly  recognizing  the  difficulty  of  creating  and  sustaining  art-museums 
on  any  comprehensive  scale  through  the  support  of  private  individuals, 
the  Times  expresses  its  hope,  by  a  very  definite  implication,  that  the  day 
is  coming  when  the  Government  will  adopt,  and  public  feeling  will  sus' 
tain,  the  i)olicy  of  patronizing  art  by  appropriations  of  money  from  the 
public  treasury. 

Taking  the  position  of  so  prominent  a  journal  as  expressive  of  a  senti- 
ment of  very  many  people  in  favor  of  governmental  patronage  of  art, 
and  as  in  support  of  our  own  belief  regarding  the  proper  course  to  be 
pursued  by  Government,  we  venture  to  hope  that  the  time  is  near  when 
the  subject  will  find  acceptance  with  Congress  and  in  the  community. 

6.  On  entering  the  principal  portal  of  the  Exhibition  at  Vienna,  the 
eye  was  almost  immediately  taken  captive  by  the  specimens  of  porcelain 
exhibited  in  the  British  department.  So  striking  [were  some  of  the 
articles,  and  so  beautiful  in  their  artistic  expression,  that  a  feeling  of 
surprise  quickly  succeeded  the  delight  with  which  one  turned  his  atten- 
tion to  this  feature  of  English  handiwork. 

To  undertake  even  a  brief  description  of  the  exquisite  works  ])resented 
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by  Miutons,  Wedgwood,  Gopeland,  aud  the  Eoyal  Porcelain  Works  at 
Worcester,  would  carry  us  far  beyond  the  limits  proposed  for  this  pa- 
per, and  we  can  only  direct  attention  to  the  fact  that  the  advances  made 
within  a  very  few  years,  in  the  application  of  art  in  the  manafacture  of 
English  pottery,  including  articles  of  common  use,  as  well  as  those 
designed  for  ornament  alone,  have  been  enormous ;  the  practical  result 
of  which  has  been  a  great  increase  of  the  production  and  sale  of  these 
articles  in  the  competitive  markets  of  the  world. 

Passing  through  the  British  section,  one  could  not  fail  to  notice  a 
similar  development  of  artistic  taste  in  a  great  variety  of  manufactures^ 
such  as  carpets,  furniture,  lace,  decorations  for  landscape-gardening? 
including  ornamental  iron-work,  glass  ware,  jewelry,  paper-hangings 
and  tapestries,  tiling  and  mosaics.  And,  to  one  who  had  been  present 
at  earlier  international  exhibitions,  the  improvement,  from  an  artistic 
point  of  view,  in  all  these  branches  of  production  that  had  taken  place 
within  comparatively  few  years,  was  distinctly  evident. 

7.  History  of  the  South  KENSiNaTON  Museum. — While  probably 
few  Americans  are  aware  to  what  cause  this  sudden  and  great  advance 
in  the  application  of  the  fine  arts  to  industry  is  attributable,  it  is  well 
understood  in  England,  and  so  directly  has  it  resulted  from  wisely-man- 
aged governmental  patronage  of  art,  bestowed  through  the  medium  of 
the  South  Kensington  Museum,  that  some  account  of  the  origin  and 
scope  of  that  institution  will  be  appropriate  in  this  connection.* 

The  commencement  of  the  collections  forming  the  art-division  of  the 
museum  dates  from  the  year  1846,  when  a  committee,  appointed  by  the 
Board  of  Trade,  recommended  that  a  museum  should  be  ^'formed  in  con- 
nection with  the  School  of  Design  at  Somerset  House,  which  should 
exhibit  to  the  students  of  the  school,  to  inquiring  manufacturers, 
artisans,  and  the  public  in  general,  the  practical  application  of  the 
principles  of  design  in  the  graceful  arrangement  of  forms  and  the 
harmonious  combination  of  colors."  Some  few  specimens  were  procured 
in  accordance  with  this  recommendation. 

8.  Numerous  objects,  illustrating  art  applied  to  industry,  collected 
from  the  Exhibition  of  1851,  were  purchased  with  a  parliamentary 
grant  of  £5,000  made  to  the  Board  of  Trade. 

The  specimens  thus  obtained  consisted  of  examples  of  furniture, 
metal-work,  pottery,  and  woven  fabrics,  and  were  selected  by  a  com- 
mittee, who,  in  forming  this  collection,  looked  to  its  becoming  the  nucleus 
of  a  museum  of  ornamental  manufactures. 

In  1852,  the  Department  of  Practical  Art  of  the  Board  of  Trade  was 
constituted,  and  the  collection  already  made  was  publicly  exhibited  ia 
the  rooms  of  Marlborough  House,  and  in  that  year  the  Banduiel  collec- 
tion of  pottery  and  porcelain  was  acquired. 

*  We  desire  to  express  oiir  indebtedness  to  Mr.  Philip  Canliffe  Owen,  secretary  of 
the  British  Commission  at  the  Vienna  Exhibition,  for  his  valuable  assistauue  in  pro- 
curing information  as  to  the  history  and  work  of  the  South  Kensington  Museum. 


SOUTH    KENSINGTON   MUSEUM.  9 

In  1854,  Parliament  made  a  vote  for  purchases.  Upward  of  £8,683 
was  expended  by  the  Department  of  Science  and  Art  under  the  authority 
of  the  Board  of  Trade,  principally  in  the  purchase  of  specimens  of  pot- 
tery and  porcelain,  majolica  ware,  glass  and  metal  work. 

The  Gherardine  collection  of  models  for  sculptures  was  bought  the 
same  year  by  the  chancellor  of  the  exchequer  at  a  cost  of  £2,110,  and 
placed  in  the  Art  Museum. 

In  1855,  £3,500  were  expended  in  purchases  from  the  Paris  Exhibition. 
The  Soulages  collection,  which  was  especially  rich  in  majolica  ware  and 
specimens  of  Italian  furniture,  was  brought  to  England  by  means  of  a 
guarantee-fund,  headed  by  the  Prince  Consort,  in  1856,  and  finally 
deposited  in  the  museum. 

In  the  year  1857,  the  department  was  transferred  from  the  board  of 
trade  to  the  committee  of  council  on  education,  and  shortly  afterward 
the  museum  and  offices  were  moved  from  Marlborough  House  to  South 
Kensington. 

In  1859,  numerous  objects  were  purchased  in  Italy. 

In  1860,  the  Oagli  portion  of  the  collection  made  by  the  Marquis 
Gampana,  consisting  of  examples  of  Italian  sculpture,  was  purchased 
for  the  sum  of  £6,000. 

In  1861,  the  sale  of  the  Soltikoff  collection  took  place  in  Paris,  anQ 
upward  of  £5,982  were  expended  in  the  purchase  of  objects  from  that 
collection.    Other  additions  were  also  made  in  that  year. 

9.  The  International  Exhibition  of  1862  offered  opportunities  for  ac- 
quiring specimens  of  modern  art-manufacture,  British  and  foreign,  and 
objects  were  thus  obtained,  which  cost,  in  the  aggregate,  £3,947. 

The  Paris  Universal  Exhibition  of  1867  afiforded  further  facilities  for 
purchases  illustrative  of  modern  scientific  discoveries  and  inventions, 
and  the  application  of  art  to  manufactures,  and  a  select  committee  was 
accordingly  appointed  by  the  House  of  Commons  to  consider  and  report 
on  the  advisability  of  making  purchases  from  that  exhibition. 

After  examining  various  authorities  on  the  subject,  the  committee 
reported  it  was  desirable  to  acquire  such  objects  as  those  above  referred 
to,  at  a  cost  not  exceeding  £25,000,  and  to  exhibit  them  in  the  South 
Kensington  Museum  ;  and,  on  the  report  of  the  committee,  the  treasury 
sanctioned  an  expenditure  not  exceeding  £15,000.  A  special  commission 
accordingly  proceeded  to  Paris  to  make  selections. 

Such  have  been  the  principal  sources  from  which  the  collections  of 
art  applied  to  industry  have  been  formed.  In  addition,  numerous  other 
purchases  have  been  made  by  means  of  annual  votes  of  Parliament. 

10.  The  museum  has  been  further  enriched  by  many  gifts,  notably  by 
the  collection  of  pictures  presented  by  Mr.  Sheepshanks,  consisting  of 
oil-paintings,  water-color  paintings,  etchings,  and  drawings.  The  ap- 
proximate value  of  this  gift  at  the  time  when  it  was  made  was  £60,000; 
its  present  value  is  not  less  than  £90,000.  In  addition  to  many  gifts 
from    private   individuals,  exceeding  in  the  aggregate  the  value  of 
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by  MiutoDS,  Wedgwood,  Gopeland,  aud  the  Eoyal  Poroelaiu  Works  at 
Worcester,  woald  carry  us  far  beyond  the  limits  proposed  for  this  pa- 
per, and  we  can  only  direct  attention  to  the  fact  that  the  advances  made 
within  a  very  few  years,  in  the  application  of  art  in  the  manafactare  of 
Euglish  pottery,  including  articles  of  common  use,  as  well  as  those 
designed  for  ornament  alone,  have  been  enormous ;  the  practical  result 
of  which  has  been  a  great  increase  of  the  production  and  sale  of  these 
articles  in  the  competitive  markets  of  the  world. 

Passing  through  the  British  section,  one  could  not  fail  to  notice  a 
similar  development  of  artistic  taste  in  a  great  variety  of  manufactures, 
such  as  carpets,  furniture,  lace,  decorations  for  landscape-gardening? 
including  ornamental  iron- work,  glass  ware,  jewelry,  xxaper-hangings 
and  tapestries,  tiling  and  mosaics.  And,  to  one  who  had  been  present 
at  earlier  international  exhibitions,  the  improvement,  from  an  artistic 
point  of  view,  in  all  these  branches  of  production  that  had  taken  place 
within  comparatively  few  years,  was  distinctly  evident. 

7.  History  op  the  South  Kensington  Museum. — While  probably 
few  Americans  are  aware  to  what  cause  this  sudden  and  great  advance 
in  the  application  of  the  fine  arts  to  industry  is  attributable,  it  is  well 
understood  in  England,  and  so  directly  has  it  resulted  from  wisely-man- 
aged governmental  patronage  of  art,  bestowed  through  the  medium  of 
the  South  Kensington  Museum,  that  some  account  of  the  origin  and 
scope  of  that  institution  will  be  appropriate  in  this  connection.* 

The  commencement  of  the  collections  forming  the  art-division  of  the 
museum  dates  from  the  year  1846,  when  a  committee,  appointed  by  the 
Board  of  Trade,  recommended  that  a  museum  should  be  ^'formed  in  con- 
nection with  the  School  of  Design  at  Somerset  House,  which  should 
exhibit  to  the  students  of  the  school,  to  inquiring  manufacturers, 
artisans,  and  the  public  in  general,  the  practical  application  of  the 
principles  of  design  in  the  graceful  arrangement  of  forms  and  the 
harmonious  combination  of  colors.''  Some  few  specimens  were  procured 
in  accordance  with  this  recommendation. 

8.  Numerous  objects,  illustrating  art  applied  to  industry,  collected 
from  the  Exhibition  of  1851,  were  purchased  with  a  parliamentary 
grant  of  £5,000  made  to  the  Board  of  Trade. 

The  specimens  thus  obtained  consisted  of  examples  of  furniture, 
metal-work,  pottery,  and  woven  fabrics,  and  were  selected  by  a  com- 
mittee, who,  in  forming  this  collection,  looked  to  its  becoming  the  nucleus 
of  a  museum  of  ornamental  manufactures. 

In  1852,  the  Department  of  Practical  Art  of  the  Board  of  Trade  was 
constituted,  and  the  collection  already  made  was  publicly  exhibited  in 
the  rooms  of  Marlborough  House,  and  in  that  year  the  Banduiel  collec- 
tion of  pottery  and  porcelain  was  acquired. 

*  We  desire  to  express  our  iudebtedness  to  Mr.  Philip  CuDliffe  Owen,  secretary  of 
the  British  Commission  at  the  Vienna  Exhibition,  for  his  valnable  aaaistanue  Id  pro- 
curing information  as  to  the  history  and  work  of  the  South  Kensington  Museum. 
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In  1854,  Parliament  made  a  Vote  for  purchases.  Upward  of  £8,683 
was  expended  by  the  Department  of  Science  and  Art  under  the  authority 
of  the  Board  of  Trade,  principally  in  the  purchase  of  specimens  of  pot- 
tery and  porcelain,  majolica  ware,  glass  and  metal  work. 

The  Gherardine  collection  of  models  for  sculptures  was  bought  the 
same  year  by  the  chancellor  of  the  exchequer  at  a  cost  of  £2,110,  and 
pla<;ed  in  the  Art  Museum. 

In  1855,  £3,500  were  expended  in  purchases  from  the  Paris  Exhibition. 
The  Sonlages  collection,  which  was  especially  rich  in  majolica  ware  and 
specimens  of  Italian  furniture,  was  brought  to  England  by  means  of  a 
guarantee-fund,  headed  by  the  Prince  Consort,  in  1856,  and  finally 
deposited  in  the  museum. 

In  the  year  1857,  the  department  was  transferred  from  the  board  of 
trade  to  the  committee  of  council  on  education,  and  shortly  afterward 
the  museum  and  offices  were  moved  from  Marlborough  House  to  South 
Kensington. 

In  1859,  numerous  objects  were  purchased  in  Italy. 

In  1860,  the  Oagli  portion  of  the  collection  made  by  the  Marquis 
Campana,  consisting  of  examples  of  Italian  sculpture,  was  purchased 
for  the  sum  of  £6,000. 

In  1861,  the  sale  of  the  Soltikoff  collection  took  place  in  Paris,  and 
upward  of  £5,982  were  expended  in  the  purchase  of  objects  from  that 
collection.    Other  additions  were  also  made  in  that  year. 

9.  The  International  Exhibition  of  1862  offered  opportunities  for  ac- 
quiring specimens  of  modern  art-manufacture,  British  and  foreign,  and 
objects  were  thus  obtained,  which  cost,  in  the  aggregate,  £3,947. 

The  Paris  Universal  Exhibition  of  1867  afiforded  further  facilities  for 
purchases  illustrative  of  modern  scientific  discoveries  and  inventions, 
and  the  application  of  art  to  manufactures,  and  a  select  committee  was 
accordingly  appointed  by  the  House  of  Commons  to  consider  and  report 
on  the  advisability  of  making  purchases  from  that  exhibition. 

After  examining  various  authorities  on  the  subject,  the  committee 
reported  it  was  desirable  to  acquire  such  objects  as  those  above  referred 
to,  at  a  cost  not  exceeding  £25,000,  and  to  exhibit  them  in  the  South 
Kensington  Museum ;  and,  on  the  report  of  the  committee,  the  treasury 
sanctioned  an  expenditure  not  exceeding  £15,000.  A  special  commission 
accordingly  proceeded  to  Paris  to  make  selections. 

Such  have  been  the  principal  sources  from  which  the  collections  of 
art  applied  to  industry  have  been  formed.  In  addition,  numerous  other 
purchases  have  been  made  by  means  of  annual  votes  of  Parliament. 

10.  The  museum  has  been  further  enriched  by  many  gifts,  notably  by 
the  collection  of  pictures  presented  by  Mr.  Sheepshanks,  consisting  of 
oil-paintings,  water-color  paintings,  etchings,  and  drawings.  The  ap- 
proximate value  of  this  gift  at  the  time  when  it  was  made  was  £60,000; 
its  present  value  is  not  less  than  £90,000.  In  addition  to  many  gifts 
from    private  individuals,  exceeding  in  the  aggregate   the  value  of 
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tion  at  every  turn  bas  been  effected  within  twentj'-flve  years,  and  by 
tbe  expenditure  of  really  insignificant  sums  on  the  part  of  the  govern- 
ment.   But  tbe  fact  remains,  and  reads  a  pregnant  lesson  to  Americans. 

That  we  could  rival  the  work  of  the  mother  country  in  the  same 
time  is  not  to  be  expected.  But  we  venture  the  opinion  that  the 
results  of  an  equal  number  of  years  of  effort,  and  a  corresponding 
expenditure  of  money,  directed  by  the  many  able  heails  and  hands  inter- 
ested in  the  cultivation  of  art  in  America,  would  delight  and  astonish 
the  country,  and  would  certainly  surpass  the  expectations  of  mo8t 
persons  who  are  accustomed  to  sneer  at  the  achievements  of  Ameri- 
cans in  matters  pertaining  to  art. 

If  such  a  museum  must  necessarily  lack  the  finest  originals  of  the 
great  works  of  past  centuries,  it  might,  for  a  very  reasonable  expendi- 
ture, secure  faithful  copies  of  the  masterpieces  of  ancient  and  mediaeval 
art;  taking  advantage  of  opportunities  to  acquire  such  originals  as 
might  be  made  available  through  sales  or  bequ  ests  of  private  collec- 
tions; while  the  world's  markets  of  works  of  living  artists  would  be 
as  accessible  to  it  as  to  similar  institutions  in  oldef  countries. 

In  the  wide  field  of  art  as  applied  to  industry,  the  establishment  of 
relations  with  existing  museums  in  foreign  countries  would,  through  tbe 
system  of  exchanges  now  existing  in  Europe,  yield  many  valuable 
duplicates  and  copies  of  ancient  works;  and  a  moderate  expenditure  of 
money  would  secure  examples  of  tbe  best  contemporary  productions  iu 
those  countries  where  this  application  of  art  bas  bex;ome  a  specialty. 

21.  It  is  not  necessary  to  pursue  further,  in  this  paper,  the  modufi 
operandi  of  such  an  institution  as  we  are  proposing ;  it  may,  however, 
be  suggested  that  the  approaching  International  Exhibition  in  Philadel- 
phia in  1876  would  afford  an  opportunity  for  the  purchase  of  many 
objects  suitable  to  tbe  forming  of  art-collections.  And  the  occasion — 
tbe  completion  of  tbe  first  century  of  our  existence  as  a  nation — would 
surely  be  fitting  for  the  inauguration  of  a  distinct  policy  on  the  part  of 
tbe  Government  in  this  regard. 

It  may  seem  somewhat  unpatriotic  to  speak  in  this  connection  of  the 
decadence  of  our  nation,  when  she  seems,  in  the  eyes  of  tbe  world  and 
of  her  own  people,  to  be  in  the  very  spring-time  of  life.  But  we  know  that 
as  with  individuals,  so  with  nations,  seeds  of  constitutional  decay  may 
be  sown  in  youth,  to  bear  fatal  fruit  in  middle  life.  And  if  we  are  to 
be  instructed  by  tbe  course  of  nations  whose  civilization  exists  only  as  a 
matter  of  history,  we  cannot  blind  our  eyes  to  the  truth  that  the  per- 
version of  tbe  mission  of  art  may  be  made  a  cause  of  rapid  national 
decay.  Where  art  becomes  a  pander  to  sensual  luxury,  morals  are 
weakened  and  tbe  vital  forces  of  tbe  nation  are  undermined. 

Tbe  stern  virtues  of  patriotism  and  self-denying  charity  ;  the  patient 
pursuit  of  science  in  tbe  interest  of  tbe  multitude ;  tbe  elevation  of  the 
mind  and  its  achievements  over  tbe  senses  and  their  gratification :  all 
these  give  way  before  tbe  insidious  attacks  of  art  devoted  to  the  por- 
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trayal  of  the  lower  pleasures  aad  degraded  to  the  office  of  exciting  the 
lower  passions. 

The  fact  that  in  no  country  or  age  has  art  been  free  from  these  per- 
verted tendencies,  so  far  from  disheartening  those  who  would  preserve 
it  from  them,  as  far  as  possible  in  America,  should  serve  as  a  spur  and 
a  warning. 

We  believe  every  reasonable  mind  will  perceive  how  important  an 
inilaence  for  good  might  be  exerted  by  a  national  art-commission,  con- 
trolling a  national  museum,  with  local  branches  and  correspondencies, 
io  which  should  be  exhibited  pure  and  elevating  studies  and  models, 
and  from  which  should  be  excluded  all  that  is  meretricious  and  demoral- 
izing. 

We  commend  the  subject  to  the  consideration  of  Congress  and  its 
vast  constituencies,  renewing  the  expression  of  our  regret  that  no  part 
of  the  liberal  appropriation  for  enabling  "  the  people  of  the  United 
States  to  participate  in  the  advantages  of  the  exhibition  at  Vienna" 
could  be  used  in  the  purchase  of  a  portion,  at  least,  of  the  rich  art-treas- 
ures there  exhibited  ^  and  expressing  the  hope  that  no  such  opportunity 
in  the  future  will  be  neglected  by  the  Government. 
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la  1854,  Parliament  made  a  vote  for  purchases.  Upward  of  £8,583 
was  expended  by  the  Department  of  Science  and  Art  under  the  authority 
of  the  Board  of  Trade,  principally  in  the  purchase  of  specimens  of  pot- 
tery and  porcelain,  majolica  ware,  glass  and  metal  work. 

The  Gherardine  collection  of  models  for  sculptures  was  bought  the 
same  year  by  the  chancellor  of  the  exchequer  at  a  cost  of  £2,110,  and 
placed  in  the  Art  Museum. 

In  1855,  £3,500  were  expended  in  purchases  from  the  Paris  Exhibition. 
The  Sonlages  collection,  which  was  especially  rich  in  majolica  ware  and 
specimens  of  Italian  furniture,  was  brought  to  England  by  means  of  a 
gaarantee-fund,  headed  by  the  Prince  Consort,  in  1856,  and  finally 
deposited  in  the  museum. 

In  the  year  1857,  the  department  was  transferred  from  the  board  of 
trade  to  the  committee  of  council  on  education,  and  shortly  afterward 
the  museum  and  offices  were  moved  from  Marlborough  House  to  South 
Kensington. 

In  1859,  numerous  objects  were  purchased  in  Italy. 

In  1860,  the  Oagli  portion  of  the  collection  made  by  the  Marquis 
Campana,  consisting  of  examples  of  Italian  sculpture,  was  purchased 
for  the  sum  of  £6,008. 

In  1861,  the  sale  of  the  Soltikoff  collection  took  place  in  Paris,  antt 
upward  of  £5,982  were  expended  in  the  purchase  of  objects  from  that 
collection.    Other  additions  were  also  made  in  that  year. 

9.  The  International  Exhibition  of  1862  offered  opportunities  for  ac- 
quiring specimens  of  modern  art-manufacture,  British  and  foreign,  and 
objects  were  thus  obtained,  which  cost,  in  the  aggregate,  £3,947. 

The  Paris  Universal  Exhibition  of  1867  afforded  further  facilities  for 
purchases  illustrative  of  modern  scientific  discoveries  and  inventions, 
and  the  application  of  art  to  manufactures,  and  a  select  committee  was 
accordingly  appointed  by  the  House  of  Commons  to  consider  and  report 
on  the  advisability  of  making  purchases  from  that  exhibition. 

After  examining  various  authorities  on  the  subject,  the  committee 
reported  it  was  desirable  to  acquire  such  objects  as  those  above  referred 
to,  at  a  cost  not  exceeding  £25,000,  and  to  exhibit  them  in  the  South 
Kensington  Museum ;  and,  on  the  report  of  the  committee,  the  treasury 
sanctioned  an  expenditure  not  exceeding  £15,000.  A  special  commission 
accordingly  proceeded  to  Paris  to  make  selections. 

Such  have  been  the  principal  sources  from  which  the  collections  of 
art  applied  to  industry  have  been  formed.  In  addition,  numerous  other 
purchases  have  been  made  by  means  of  annual  votes  of  Parliament. 

10.  The  museum  has  been  further  enriched  by  many  gifts,  notably  by 
the  collection  of  pictures  presented  by  Mr.  Sheepshanks,  consisting  of 
oil-paintings,  water-color  paintings,  etchings,  and  drawings.  The  ap- 
proximate value  of  this  gift  at  the  time  when  it  was  made  was  £60,000; 
its  present  value  is  not  less  than  £90,000.  In  addition  to  many  gifts 
from    private   individuals,  exceeding  in  the  aggregate  the  value  of 
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In  1854,  Parliament  made  a  vote  for  purchases.  Upward  of  £8,583 
was  expended  by  the  Department  of  Science  and  Art  under  the  authority 
of  the  Board  of  Trade,  principally  in  the  purchase  of  specimens  of  pot- 
tery and  porcelain,  majolica  ware,  glass  and  metal  work. 

The  Gherardine  collection  of  models  for  sculptures  was  bought  the 
same  year  by  the  chancellor  of  the  exchequer  at  a  cost  of  £2,110,  and 
placed  in  the  Art  Museum. 

In  1855,  £3,500  were  expended  in  purchases  from  the  Paris  Exhibition. 
The  Sonlages  collection,  which  was  especially  rich  in  majolica  ware  and 
Bpecimens  of  Italian  furniture,  was  brought  to  England  by  means  of  a 
guarantee-fund,  headed  by  the  Prince  Consort,  in  1856,  and  finally 
deposited  in  the  museum. 

In  the  year  1857,  the  department  was  transferred  from  the  board  of 
trade  to  the  committee  of  council  on  education,  and  shortly  afterward 
the  museum  and  offices  were  moved  from  Marlborough  House  to  South 
Kensington. 

In  1859,  numerous  objects  were  purchased  in  Italy. 

In  1860,  the  Oagli  portion  of  the  collection  made  by  the  Marquis 
Oampana,  consisting  of  examples  of  Italian  sculpture,  was  purchased 
for  the  sum  of  £6,008. 

In  1861,  the  sale  of  the  Soltikoff  collection  took  place  in  Paris,  antt 
upward  of  £5,982  were  expended  in  the  purchase  of  objects  from  that 
collection.    Other  additions  were  also  made  in  that  year. 

9.  The  International  Exhibition  of  1862  offered  opportunities  for  ac- 
quiring specimens  of  modern  art-manufacture,  British  and  foreign,  and 
objects  were  thus  obtained,  which  cost,  in  the  aggregate,  £3,947. 

The  Paris  Universal  Exhibition  of  1867  afforded  further  facilities  for 
purchases  illustrative  of  modern  scientific  discoveries  and  inventions, 
and  the  application  of  art  to  manufactures,  and  a  select  committee  was 
accordingly  appointed  by  the  House  of  Commons  to  consider  and  report 
on  the  advisability  of  making  purchases  from  that  exhibition. 

After  examining  various  authorities  on  the  subject,  the  committee 
reported  it  was  desirable  to  acquire  such  objects  as  those  above  referred 
to,  at  a  cost  not  exceeding  £25,000,  and  to  exhibit  them  in  the  South 
Kensington  Museum ;  and,  on  the  report  of  the  committee,  the  treasury 
sanctioned  an  expenditure  not  exceeding  £15,000.  A  special  commission 
accordingly  proceeded  to  Paris  to  make  selections. 

Such  have  been  the  principal  sources  from  which  the  collections  of 
art  applied  to  industry  have  been  formed.  In  addition,  numerous  other 
purchases  have  been  made  by  means  of  annual  votes  of  Parliament. 

10.  The  museum  has  been  further  enriched  by  many  gifts,  notably  by 
the  collection  of  pictures  presented  by  Mr.  Sheepshanks,  consisting  of 
oil-paintings,  water-color  paintings,  etchings,  and  drawings.  The  ap- 
proximate value  of  this  gift  at  the  time  when  it  was  made  was  £60,000; 
its  present  value  is  not  less  than  £90,000.  In  addition  to  many  gifts 
from    private   individuals,  exceeding  in  the  aggregate   the  value  of 
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CHAPTER   I. 


THE  ART  OF  PRINTING. 

History  ;  Letter-press  printing  at  Vienna  ;  Exhibit  of  tub  Neue  Freie  Presse  ; 
BooK-pftiNTiNO,  D.  Appleton  &  Co. ;  Exhibits  of  Messrs.  Graham,  Ennis,  Row- 
ley &  Chew,  AND  Harpel;  The  National  Bureau  of  Engraving,  The  National 
Bank-note  Company,  Homer,  Lee  &  Co.,  Gavit  &  Co.,  H.  Lewis,  Domestic 
Lithographic  Company,  and  J.  M.  Hirsch. 

1.  Historical  sketch. — The  history  of  the  art  of  printing,  both  by 
letter-press  aud  lithography,  shows  that  it  has  taken  the  most  rapid 
strides  since  the  beginning  of  the  eighteenth  century,  both  in  the  United 
States  and  in  Europe.  Probably  no  other  department  of  the  industrial 
arts  and  sciences  has  equalled  it  as  an  aid  in  the  advancement  aud 
enlightenment  of  the  people,  and  it  may  undoubtedly  be  esteemed  the 
greatest  of  all  human  inventions.  The  history  of  its  progress  is  well 
known  ;  but  it  is  not  without  wonder  that  we  look  back  and  reflect  upon 
the  rudimentary  clumsiness  of  the  art  of  typography  previous  to  the 
dghteenth  century.  The  cylinder-press  was  unknown  eighty-four  years 
ago^  aud  was  not  perfected  for  practical  use  until  the  London  Times 
announced  to  the  public,  November  28, 1814,  the  first  paper  printed  by 
machinery  moved  by  steam.  This  press  was  patented  by  Mr.  Nicholson 
in  1790,  and  it  was  left  for  succeeding  engineers  to  carry  out  his  views, 
and  to  apply  them  in  the  most  judicious  mauuer  to  the  principles  he 
had  laid  down  in  his  patent.  To  the  German  Kouig  is  due,  however, 
the  distinguished  merit  of  carrying  steam-printing  into  practice.  He 
arrived  in  Loudon  in  1804,  aud  there  projected  improvements  on  the 
common  hand-press,  but  afterward  turned  his  attention  to  the  cylinder- 
press.  The  result  of  his  experience  was  the  introduction  of  a  small 
machine  embodying  the  two  most  important  features  of  Nicholson's 
patent,  the  cylinder  and  inking-rolls,  and,  as  above  stated,  it  was  first 
applied  in  printing  the  London  Times. 

There  was  no  exhibit  of  cylinder-presses  from  the  United  States  at 
Vienna,  and  the  presses  exhibited  from  other  countries  were  of  but  very 
little  merit  in  comparison  with  previous  exhibitions. 

2.  Lettee-pbess  printing  at  Vienna. — The  exhibition  of  letter- 
press job-printing  was  very  limited,  and  we  were  very  much  surprised 
at  not  finding  a  better  display.    Very  little  attention  has  been  paid  to 
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artistic  letter-press  printing  in  Germany,  and  this  in  part  accounts  for 
the  small  number  of  exhibits.  The  demand  in  the  United  States,  in  this 
branch  of  art,  has  increased  so  enormously  during  the  past  few  years 
that  new  typographical  faces  have  become  as  essential  to  the  good 
printer  in  the  artistic  execution  of  his  work  as  the  new  styles  issued  by 
.the  hatter.  This,  in  part,  has  been  brought  about  by  their  better  appre- 
ciation by  the  people. 

3.  Exhibit  of  the  Neue  Feeie  Peesse. — ^The  German  press  has 
made  but  very  little  progress  in  the  typographical  or  news  departments. 
The  Neue  Freie  Presse  of  Vienna  went  to  an  enormous  expense  in  erect- 
ing a  large  building  ui)on  the  exhibition-grounds,  equipping  and  fur- 
nishing a  complete  working-office,  and  issuing  a  daily  newspaper  in  the 
interest  of  the  Exhibition,  in  addition  to  their  regular  edition. 

Upon  the  first  floor  were  the  compositors,  the  presses,  the  stereotyp- 
ing and  engine  rooms.  Upon  the  second  floor  were  the  rooms  of  the 
editor-in-chief  and  his  corps  of  assistants,  the  library  and  other  rooms. 
The  press  used  in  this  establishment  was  designed  and  built  expressly 
for  this  exhibition,  by  G.  Sigl,  in  Vienna.  It  resembles  the  Bullock 
press,  which  was  exhibited  at  Paris  in  1867,  for  the  first  time,  and  which 
attra<;ted  attention,  as  the  most  remarkable  printing  press  which  bad 
then  been  invented.    Both  i)resses,  however,  contain  Hoe's  principle  of 

,  carrying  the  stereotype  form  upon  the  cylinder.  Automatic  feeding  is 
also  employed  upon  this  (Sigl)  press.  The  paper,  after  it  has  been  moist- 
ened by  passing  through  a  shower  of  tine  spray,  is  made  up  into  a  roll 
containing  some  5,000  sheets.  The  operation  of  printing,  including  cut- 
ting into  proper  length,  proceeds  uninterruptedly  uutil  the  roll  is  ex- 
hausted. An  attachment  to  this  press  of  two  folders,  one  at  each  end, 
which  fold  the  sheets  as  fast  as  they  are  sent  from  the  cylinder,  is  of 
very  grent  importance,  and  was  exhibited  for  the  first  time.  The  fold- 
ing is  accomplished  by  placing  these  folders  at  each  end  of  the  press, 
and  by  an  ingenious  arrangement  of  tapes,  passing  the  paper,  after 
leaving  the  cylinder,  first  to  one  and  then  to  the  other  end,  thus  keep- 
ing the  two  folders  at  work,  constantly  and  rapidly,  so  that  finally,  when 
the  paper  is  laid  upon  the  table,  it  is  folded  ready  for  delivery,  without 
the  aid  of  hands,  not  having  been  touched  from  the  time  it  was  placed 
in  the  roll  upon  the  press  until  it  reached  the  table.    To  pass  the  sheet 

.  from  one  folder  to  another  as  it  leaves  the  cylinder,  a  spring  is  attached 
to  each  set  of  tapes,  and  made  to  connect  with  the  cylinder,  so  that  ut 
each  revolution  these  tapes  take  up  the  sheet  alternately,  and  b^'  this 
simple  means  all  extra  handling  is  avoided. 

4.  BooK-PBiNTiNG.—D.  ApplETON  &  Co.— A  fair  exhibit  of  book- 
printing  from  different  countries  showed  no  new  development.  There 
was  much  that  was  curious,  but  very  little  that  had  any  claim  to  notice 
for  typographical  merit.  The  British  Bible  Society  of  Loudon  had  a  very 
interesting  display  in  the  English  transept.  They  exhibited  the  Bible 
printed  in  forty-eight  different  languages,  the  New  Testament  in  eight}- 
seven,  and  the  Old  and  New  Testaments  combined  in  sixty-six. 
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The  exhibit  from  the  United  States  was  by  ud  means  what  it  should 
have  been.  The  most  remarkable  and  finest  specimens  of  typography 
and  engraving  at  the  Vienna  Exhibition  were  from  Messrs.  D.  Appleton' 
&  Co.,  New  York,  in  their  Pictaresqae  America,  or  American  Scenery 
Illustrated.  This  work  attracted  the  attention  of  the  jarors  by  its  being 
the  first  work  of  its  kind,  on  so  large  a  scale,  ever  published  with  such 
liberality  in  design,  and  with  results  so  magnificent.  This  work  not 
only  represented  theresult^  of  private  enterprise  in  the  United  States,  but 
gave  the  fullest  illustrations  of  the  scenery  of  our  country  that  have  yet 
been  produced.  It  adds  another  monument  to  native  art,  worthy  the 
genius  and  repatation  of  its  American  publishers.  The  illustrations  in 
this  work  cost  9100,000,  and  the  publishers  have  received,  not  only  from 
the  American  people,  but  from  the  leading  artists  and  literary  men  in 
Europe,  expressions  of  their  gratification  and  hearty  approbation.  The 
engravings  consist  of  steel-plates  and  wood-cuts.  The  steel-plates  are 
printed  on  heavy  toned  plate-paper;  the  wood-cuts  are  of  the  finest 
character,  and  are  abundantly  interspersed  through  the  text,  which  is 
printed  on  heavy  extra  calendered  and  toned  paper.  This  superb  work, 
which  it  has  taken  several  years  to  bring  to  its  present  state  of  perfec- 
tion, consists  of  complete  descriptions  and  elaborate  pictorial  illustra- 
tions of  the  most  important  places  and  interesting  scenery  of  the  greater 
part  of  the  North  American  continent.  It  exhibits  the  great  mountain- 
ranges,  the  beautiful  lakes,  the  lovely  valleys,  the  grand  primiti\% 
forests,  the  cascades,  the  magnificent  rivers,  the  towns  and  cities,  in 
fine  all  the  picturesque  scenery  of  our  laud,  from  Canada  to  the  Gulf 
of  Mexico,  and  from  the  Atlantic  to  the  Pacific  Oceans. 

For  several  years  the  publishers'  artists  have  bet^n  employed  in  visit- 
ing different  parts  of  the  United  States  for  the  purpose  of  procuring 
designs  for  this  work.  Hence  the  views  are  not  only  original  and  trust- 
worthy, but  possess  that  vividness  which  can  only  come  of  personal  ob- 
servation, and  portray  accurately  the  various  characteristics  of  each 
locality. 

The  volume  is  something  more  than  a^ gallery  of  landscapes;  it 
exhibits  the  modes  of  life  and  methods  of  traveling  of  our  people,  and 
delineates  all  the  picturesque  phases  of  commerce,  as  well  as  the  sublime 
forms  of  nature ;  it  gives  beautiful  views  of  our  cities,  and  portrays  the 
active  and  brilliant  panoramas  of  our  bays  and  rivers;  in  shortall  the 
marvellously  varied  characteristics  of  the  scenery  of  our  country  are  set 
forth  with  the  utmost  fullness,  and  the  work  in  its  completeness  forms  a 
splendid  pictorial  cyclopedia  of  American  life  and  scenery.  The  descrip- 
tive articles  have  been  written  by  authors  particularly  acquainted  with 
the  places  described ;  they  are  accurate  and  graphic  pen-pictures,  sup- 
plementing the  artist's  delineation  with  suitable  fullness  and  effect. 

5.  Exhibits  op  Messrs.  Graham,  Ennis,  Rowley  &  Chew,  and 
Harpel. — ^L.  Graham,  of  New  Orleans,  La.,  and  R.  &  T.  A.  Ennis,  of 
Saint  Louis,  Mo.,  exhibited  specimens  of  job  printing  which  were  very 
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creditable.  Messrs.  Bowley  &  Ohew,  of  Philadelphia,  have  done  mach 
to  advance  the  typographical  art  in  the  United  States,  and  their  exhibit 
of  admirable  specimens  of  colored  printing  attracted  mach  attention* 
especially  from  those  belonging  to  the  trade.  The  work  of  Oscar  Har- 
pel,  of  Cincinnati,  Ohio,  '*  Typographical  Specimens  and  IllastratioDs 
for  New  Beginners,"  is  the  most  complete  work  of  its  kind  which  has 
ever  been  published.  It  illustrates  good  and  bad  spacing,  arrangement 
of  types,  punctuation,  and  press-work,  laying  before  the  beginner  what 
required  years  of  practical  work  and  study  on  the  part  of  the  author  to 
learn,  and  establishing  a  better  and  more  uniform  education  for  the 
artistic  printer. 

6.  The  display  op  the  National  Bureau  pp  Bnge  Atrma,  National 
Bank-Notb  Company,  Homer,  Lee  &  Co.,  Gavit  &  Co.,  H.  Lewis, 
Domestic  Lithographic  Company,  and  J.  M.  Hirsch. — The  Bureau 
of  Engraving  and  Printing  of  Washington,  and  the  National  Bank-Note 
Company  of  New  York,  were  represented  by  a  fine  display  from  these 
establishments.  Homer,  Lee  &  Co.,  of  New  York,  and  Gavit  &  Co.,  of 
Albany,  made  fine  exhibits  of  engraved  visiting  and  wedding  cards  and 
of  fashionable  notes.  Hugh  Lewis,  of  New  Orleans,  La.;  the  Domestic 
Lithographic  and  Printing  Company,  Saint  Louis,  Mo.;  and  Joseph  M. 
Hirsch,  Chicago,  111.,  exhibited  specimens  of  lithographic  work  from  the 
United  States. 
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7.  Methods  of  the  art. — The  tiuest  and  best  chromo-lithographs  at 
the  Vienna  Exhibition  were  in  the  United  States  section.  They  were 
exhibited  by  L.  Prang  &  Co.,  of  Boston,  and  by  Duval  &  Hanter,  of 
Philadelphia. 

Lithography  was  invented  by  Alois  Senefelder,  (born  at  Prague,  Bo- 
hemia, November  G,  1771.)  The  art  consists  in  drawing  upon  litho- 
graphic stone,  and  in  so  preparing  the  drawing  made,  by  means  of  chem- 
icals, that  onl3'  the  lines  will  take  up  the  printers'  ink.  Lithography  is 
the  most  versatile  of  all  known  methods  of  reproduction.  It  will  admit 
of  flat  even  tints,  and  of  tints  graduated  from  the  darkest  shade  to  the 
highest  light,  while  it  can  equally  well  imitate  a  crayon-drawing,  a  line 
or  a  stipple  engraving.  To  these  artistic  advantages  is  joined  another 
practical  advantage,  which  is  absolutely  necessary  to  render  color-print- 
ing capable  of  extended  application.  This  is  the  cheapness  and  com- 
parative ease  of  lithographic  drawing  and  printing.  The  qualities 
essential  to  success  being  thus  combined  in  the  lithographic  process,  it 
needed  only  an  active  hand  and  brain  to  turn  them  to  account. 

8.  Historical  sketch. — It  is  difficult  to  say  to  whom  the  honor  of 
actnallyinventingchromo-lithography  belongs,  and,  without  endeavoring 
to  settle  this  point  here,  we  may  simply  say,  that  the  art  in  its  present 
state  is  not  the  result  of  the  labor  of  any  one  man,  but  rather  the  sum 
total  of  the  labors  of  many  men,  whose  time'  and  talents  were  devoted 
to  working  out  the  problem.  It  is  certain  that  Senefelder,  in  his  work 
OQ  lithography,  published  in  1SI8,  speaks  of  the  possibility  of  making 
facsimiles  of  oil-paintings,  and  that  Weishaupt,  in  Germany,  Engleman, 
in  Alsace,  and  Sharp,  in  England,  were  all  engaged  about  the  year  1836, 
independently  of  each  other,  in  experiments  in  color-printing,  embody- 
ing the  principles  upon  which  rests  the  art  of  chronio-lithography. 

9.  Progress  of  improvement. — The  art  of  chromolithography  did 
not  arise  suddenly,  or  without  a  genesis.  It  is,  on  the  contrary,  the  last 
link  in  a  chain  of  attempts  and  experiments  all  pointing  in  the  same 
direction,  and  extending  through  a  period  of  four  hundred  years.  The 
aim  of  these  experiments  was  to  find  some  process  by  which  colored 
pictures  might  be  multiplied  by  the  press,  and  thus  cheapened  so  as  to 
be  within  the  reach  of  the  people.  The  first  attempts,  the  so-called 
chiaro-osciiro  prints,  the  oldest  of  which  appear  to  have  been  produced 
in  Germany,  were  but  faint  precursors  of  the  brilliant  colors  of  the 
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receut  chromo.  They  were  imitations  of  drawings,  executed  in  ink  of 
one  color,  generally  of  some  neutral  tint,  but  of  various  shades^  and  were 
printed  from  not  more, than  three  or  four  wooden  blocks.  Several 
attempts  were  made  at  various  times  to  use  a  greater  number  of  blocks, 
and  to  employ  positive  colors;  but  no  successful  results  were  obtained, 
as  the  peculiarities  of  the  wood-cut  in  which  the  graduations  of  light 
and  shade  could  only  be  expressed  b}"  Hues  of  different  thickness,  or 
isolated  dots,  did  not  allow  that  complete  blending  of  tints  which  is 
necessary  in  imitating  the  effect  of  an  oil-painting. 

10.  COPPEB-PLATE  COLOR-PRINTING. — Similar  and  more  successful 
attempts  were  also  made  by  CO  jper-plate  engravers  subsequent  to  the 
invention  of  the  mezzjotint  and  aquatint  processes.  Jacob  Christophe 
le  Blond  (born  1670  in  Frankfort-ou  the- Main;  died  1741  in  Paris)  is 
named  as  the  inventor  of  color-i)riutiiig  from  copper  plates.  A  number 
of  artists  followed  in  his  footsteps;  but  although  more  successful  than 
the  wood-engravers,  this  process  being  better  adapted  to  the  printing  of 
tints,  their  efforts  proved  futile  in  the  end,  owing  principally  to  the  high 
cost  of  copper-plate  printing. 

11.  Baxter's  oil-prints. — The  first  person  who  succeeded  in  bring- 
ing out  good  colored  prints,  cheap  enough  to  allow  of  large  and  profit- 
able sales,  was  George  Baxter,  (1805-1861,)  in  England.  His  process 
consisted  in  combining  wooden  blocks  and  metal  plates,  a  combination 
which  had  been  employed  before,  but  which  he  so  perfected  by  manipu- 
lating the  metal  plates  in  various  ways,  that  the  results  obtained  were 
superior  to  anything  previously  known. 

But  although  the  Baxter  "  oil-prints  "  were  a  long  step  in  advance, 
they  still  lacked  the  imperceptible  graduation  and  blending  of  tints, 
that  depth  and  body  of  color,  and  that  general  harmony  observed  in  all 
good  paintings,  and  were,  therefore,  dry,  hard,  and  thin.  It  was  re- 
served for  lithography  to  take  the  final  step,  and  to  accomplish  what 
had  so  long  been  vainly  attempted. 

12.  Requisites  for  the  production  of  a  oood  chromo. — To 
l)rodnce  a  good  chromo  it  is  necessary  to  have  a  good  water-color  or  oil- 
painting  to  work  from.  From  this  painting  an  outline  drawing  is  made, 
by  tracing,  which  serves  as  a  guide  to  the  artist  in  working  the  differ- 
ent plates  or  stones.  It  is  evident  that  each  printing  must  fit  exactly 
upon  eaclx  preceding  one,  if  the  whole  is  not  to  be  spoiled;  and  it  is 
evident  that  the  outline  cannot  be  drawn  by  hand  more  than  once  with- 
out material  deviation.  It  must,  therefore,  be  transferred  by  printing 
upon  all  the  stones  required  ti>  complete  the  picture — one  for  each  color — 
so  as  to  secure  the  most  unerring  exactness.  Within  these  outlines,  and 
upon  these  different  stones,  the  artist  now  proceeds  to  draw  the  different 
tints  and  colors,  beginning  with  the  lighter  tints  and  gradually  working 
up  by  adding  one  tint  or  color  to  the  other  until  the  subject,  which  at 
first  appeared  only  as  a  faint  shadow,  grows  more  and  more  discernible, 
and  finally  comes  out  as  the  exact  counterpart  of  the  originaL    The 
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Dumber  of  stones  or  plates  needed  to  complete  the  chromo  varies  of 
coarse  with  the  character  of  the  pictare  to  be  prodaced. 

13.  Characteristics  of  the  artist. — ^Frora  this  description  the 
difficulties  which  the  chromo-lithographic  artist  has  to  contend  with  may 
readily  be  conceived.  He  must  have  not  only  a  high  degree  of  skill  in 
drawing,  but  he'  mast  also  possess  a  fine  feeling  for,  and  a  thorough 
knowledge of^  colors;  and  when  a  picture  is  presented  to  him  he  must 
be  able  to  tell,  approximately  at  least,  what  namber  of  plates  will  be 
required  to  reproduce  it,  and  in  what  order  the  tints  and  colors  must 
follow  each  other.  Furthermore,  when  drawing  a  new  stone  for  a  chro- 
mo in  process  of  printing,  he  must  not  only  be  able  to  calculate  what 
effect  the  tint  or  color  in  which  the  plate  is  to  be  printed  will  have  upon 
the  preceding  tints  or  colors,  which  latter  will  partly,  or  perhaps  wholly, 
underlie  the  new  color,  but  he  must  also  keep  in  view  the  tints  and  colors 
still  to  be  added,  which  in  their  turn  will  tend  to  modify  all  those  already 
printed.  Thus  it  will  be  seen  that  the  accusation  sometimes  levelled 
against  chromes,  that  they  are  merely  mechanical  productions,  is  wholly 
unfounded.  On  the  contrary,  it  would  be  more  correct  to  say  that 
chromo- lithography,  in  its  most  perfect  state,  requires  more  skill  of  eye 
and  hand  iu  every  department  than  any  other  reproductive  process 
known  ;  for  even  the  printer  must  be  endowed  with  a  delicate  sense  of 
color  and  a  quick  perception  of  the  intentions  of  the  artist-lithographer ; 
otherwise  the  labor  of  the  latter  may  be  wholly  destroyed  in  the 
printing. 

14. — Advantage  op  chromo-lithogr aph  j^  . — The  advantage  of 
chromo-lithography  to  the  public  lies  in  the  fact  that  it  cheapens  good 
art.  Formerly  the  possession  of  good  pictures  was  denied  to  all  but  the 
rich.  The  chromo  has  put  good  pictures  within  the  reach  of  even  the 
slenderest  purse.  Formerly  those  of  the  less  fortunate  classes,  who 
desired  to  hide  their  bare  walls,  were  obliged  to  content  themselves  with 
cheap  and,  therefore,  badly-executed  engravings,  or  with  gaudily  colored 
lithographs;  now  they  can  decorate  their  little  rooms  and  parlors  with 
works  of  art  which  are  substantially  the  exact  counterparts  of  those 
owned  by  their  more  favored  nei»;hbors,  and  many  of  which  are  found 
iu  the  homes  of  the  wealthiest  and  most  highly-cultivated  citizens.  Nor 
can  the  refining  influences  of  art  be  overestimated,  and  it  is  pleasing 
to  see  that  the  educ^itors  of  the  country  have  been  awakened  to  the 
importance  of  surrounding  the  children  intrusted  to  their  care  with  the 
creations  of  the  painter  and  the  sculptor. 

15. — Introduction  of  Prang's  chromos.— Previous  to  1865,  which 
dates  the  commencement  of  the  reproduction  of  oil-paintings  by  the 
process  of  lithography  in  the  United  States,  Harch  &  Kramer,  in  Berlin, 
were  about  the  only  well-known  publishers  of  oil-prints  which  were 
reproductions  of  oil-paintings. '  Occasionally  a  few  specimens  appeared 
iu  the  market  from  London,  Paris,  Vienna,  and  Munich,  which  were 
more  or  less  successful  in  execution.    England  paid  almost  exclusive 
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attention  to  the  reprodaotion  of  water-color  drawings,  and  does  so  qp  to 
the  present  time  with  great  success.  Barch  &  Kramer's  publications 
incited  Mr.  Prang,  of  Boston,  to  create  in  the  United  States  an  estab- 
lighment  which  should  riv^l  in  its  work,  and,  if  possible,  excel,  the  best 
in  Europe.  His  plans  were  laid  several  years  previous  to  1865,  but  were 
not  matured  and  put  in  practice  until,  in  that  year,  he  published  six 
Cuban  sketches,  after  Granville  Perkins,  two  landscapes,  after  A.  T. 
Bricker,  and  one  of  the  chickens,  after  A.  T.  Tait.  Although  he  received 
little  encouragement  from  the  dealers  in  pictures,  his  prospects  soon 
improved  when  the  public  became  generally  possessed  with  the  idea  of 
owning  a  picture  better  in  many  respects  than  most  oil-paintings  and 
of  moderate  cost.  The  first  two  years  after  the  introduction  of  chromo 
lithographs  there  was  little  opposition  to  Mr.  Prang,  but  from  1867  to 
the  present  time  importations  from  England,  France,  and  Gertiany  have 
been  pouring  in.  Hooding  the  market  with  reproductions  both  good  and 
bad.  Prang's  chromes  placed  in  comparison  with  those  of  Harch  & 
Kramer,  who  are  still  at  the  head  of  the  European  publishers,  have  some 
striking  features  of  superiority.  They  are  richer  in  color,  show  less  of 
the  dryness  of  the  common  lithographic  process,  and  represent  more 
closely  the  style  of  the  original,  the  character  and  general  effect  of  an 
oil-painting. 

16.  Theie  chabactebistics.— Prang's  technics  differ  to  some  ex- 
lent  from  those  employed  in  all  other  establishments,  and  especially 
from  those  employed  in  Germany.  In  Germany  they  use  mainly  the 
crayon  process,  in  connection  with  asphaltum  tints,  while  Prang  relies 
chiefly  uppn  the  robbing-tint  process,  which  allows  of  more  freedom  in 
the  treatment  of  the  plates,  and  gives  a  richer  color  in  painting.  Above 
all  it  demands  that  the  artists  employed  should  have  a  spirit  of  zeal 
and  auibition  in  their  work  in  order  to  give  it  superiority  over  the  com- 
mon trade  productions. 

17.  The  London  Abt  Joubnal  on  Pbang's  chbomos. — The  London 
Art  Journal,  in  speaking  of  art  in  the  different  countriesat  the  Exhibition, 
said,  that "  there  are  many  things  in  which  the  New  World  surpasses  the 
Old ;  but  art,  as  yet,  is  not  one  of  them,  although  many  painters  of  America 
hold  the  very  highest  professional  rank,  and  claim  prominent  places  by 
the  side  of  the  best  artists  of  the  European  schools.  It  is  in  the  book  of 
the  future,  perhaps,  that  we  shall  concede  their  supremacy.  When  we 
have  examined  photographic  views  better  than  any  prod^iced  in  Eng- 
land, we  have  attributed  much  of  theit*  excellence  to  the  climate.  We 
can  have  no  such  solace  if  we  fall  short  of  the  Americans  in  the  pro- 
duction of  chromolithographs.  Whatever  appliances  they  have  wc 
have.  The  advantage  of  long  experience  is  with  us.  They  can  obtain 
no  aid  from  colors  and  pigments  that  we  cannot  command ;  cost  is  no 
more  a  consideration  with  us  than  it  iS  with  them,  and  certainly  our 
original  pictures  are  very  much  superior  to  theirs.  How  is  it,  then,  that 
these  numerous  art-issues  of  a  famous  establishment  in  Boston  startle 
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US  by  their  merit,  and  dispose  us  to  admit  that  they  go  beyond  those 
of  the  most  eminent  publishers  in  England  1  Certainly  they  do  so 
where  they  profess  to  be  imitations  of  oil-paintings,  although  as  cer- 
tainly they  lack  the  re&nemeut  and  accuracy  of  those  of  which  we  have 
had  so  many  after  Birket  Foster.  Without  instituting  comparison^  we 
are  bonnd  to  describe  the  chromo-lithographs  of  Messrs.  Prang,  of  Bos- 
ton, as  of  the  very  greatest  excellence,  broad,  artistic,  true,  and  singu- 
larly effective  ;  indeed  they  may  stand  in  the  stead  of  paintings  in  any 
room,  and  pass  muster  as  valuable  samples  of  art.  •  *  *  •  •  A 
pair — entitled  'Sunset  on  the  Coast,'  and  '  The  Launching  of  the  Life- 
boat'— the  former  by  De  Haas,  well  known  as  one  of  the  best  of  Ameri- 
can marine-painters ;  the  other  by  IVIoran,  who  also  holds  foremost  rank 
in  that  department  of  art,  claim  our  attention.  Anotlier  pair  is  ^  The 
Joy  of  Autumn,'  after  William  Hart,  and  '  Prairie  Flower,'  ^fter  Jerome 
Thompson.  In  the  one  we  have  the  peculiar  tints  of  the  foliage,  the 
Indian-summer  costume  which  the  trees  put  on  in  America  and  no- 
where else;  gorgeous  in  brilliancy  before  they  drop  their  leaves,  and 
rest  until  spring  shall  summon  them  to  new  life  and  beauty.  It  would 
be  difficult  to  find  in  the  whole  range  of  modern  art  four  prints  so  en- 
tirely satisfactory  as  these." 

18. — Exhibits  of  L.  Pbang  &  Co. — L.  Prang  &  Co.,  of  Boston,  exhibit 
cardchromos  comprising  a  natural-history  series  which  has  been  de- 
vised with  a  view  to  training  children  to  observe  nature.  These  chro- 
mo  prints  of  animals  and  plants,  represented  in  their  natural  colors,  and 
arranged  for  instruction  in  object-lessons,  are  destined  to  play  an  im- 
portant p^rt  in  our  educational  system.  Their  exhibit,  both  in  the  edu- 
cational department  and  in  the  American  school-house,  attracted  great 
attention.    It  consisted  of  the  following : 

Zoology. — Bibds. — Swimming-birds:  the  wild  duck  on  a  large  plate, 
and  twelve  smaller  cards. 

Wading-birds :  the  great  blue  heron  on  a  large  plate,  and  twelve, 
smaller  cards. 

Birds  of  prey :  the  golden  eagle  on  a  large  plate,  and  twelve  smaller 
cards  representing  the  falcon,  vulture,  and  owl  families. 

Gallinaceous  birds,  pigeons:  the  wild  turkey  on  a  large  plate,  and 
twelve  smaller  cards. 

ZooiiOOY. — Quadrupeds. — Cat  family :  the  domestic  cat  on  a  large 
plate,  and  twelve  smaller  cards. 

Weasel  family :  the  ermine  (or.  sloat)  on  a  large  plate,  and  twelve 
smaller  cards. 

Squirrel  family :  the  gray  squirrel  on  a  large  plate,  and  twelve  small- 
er cards. 

Hollow-horned  ruminants :  the  cow  on  a  large  plate,  and  twelve 
smaller  cards. 

Solid-horned  and  hornless  ruminants :  the  American  elk  on  a  large 
plate,  and  twelve  smaller  cards. 
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Botany. — Shapes  of  roots:  twelve  small  cards  representing  the 
shapes  of  roots. 

Shapes  of  leaves,  I,  and  shapes  or  leaves,  IE:  two  sets  of  twelve  stnall 
cards,  each  representing  the  typical  forms  of  leaves ;  two  large  plates, 
illustrating  the  parts  of  leaves,  &c. 

Shapes  of  flowers :  twelve  small  cards  representing  the  typical  forms 
of  flowers. 

These  fonr  sets  are  intended  to  be  preparatory,  and  to  teach  the  ele- 
ments of  botanical  terminology. 

Lily  family :  a  superb  lily  on  a  large  plate,  and  twelve  smaller  cards. 
Two  representatives  of  the  water-lily  family  are  introduced  to  show  their 
peculiar  characteristics. 

Pink  family:  China  pink  on  a  large  plate,  and  twelve  small  cards. 

Rose  family :  the  damask-rose  on  a  large  plate,  and  twelve  small 
cards.. 


CHAPTER  III. 


LITHOGBAPHY. 

Superiority  of  German  lithoorapuic  materials  and  mbthods  ;  Details  of  the 
process;  The  lithographic-press  of  RXoer;  The  polishino-machine ;  Trans- 
ferring drawings  T(»  the  stone;  Printing  music. 

19.  Obbman  LiTHoaBAPHY. — The  best  lithographic  stones  are  found 
on  the  banks  of  the  Elbe,  near  Konigstein,  Saxony,  and  on  the  banks 
of  the  Danube,  nea**  Salenhofen,  Bavaria.  These  stones  are  coinposeci 
of  lime,  clay,  and  siliceous  earth,  and  are  of  different  colors,  some  blue^ 
light  and  pearl  gray,  reddish,  yellowish,  greenish,  and  buff.  In  select- 
ing these  stones,  care  should  be  exercised  to  procure  those  of  a  pearl  or 
light-gray  shade,  which  is  the  hardest,  for  engraving  and  chalk-drawings* 
and  yellow,  buff  stones,  which  a  •*  so  t  and  best  adapted  to  lettering 
and  transferring.  Germany  has  many  good  points  to  teach  us  in  the 
art  of  lithogi*aphy,  and  especially  in  the  cheap  illustration  of  works  upon 
railroads,  including  construction,  buildiug-inaterials,^  railroad-signals, 
roadways,  underdraining,  forestry,  embankments,  and  bridge-work. 
Similar  work  could  be  done  in  the  United  States  to  the  great  benefit  of 
bnilders  and  of  the  general  public. 

20.  Details  op  'j  he  process. — Tu  what  follows,  we  shall  endeavor  . 
to  give  a  descriptive  account  of  the  execution  of  the  work  in  Europe, 
and  to  some  extent  in  the  United  States.  .  When  the  designs  are  made 
by  the  engineer,  a  transparent  quill,  a  steel-pen,  or  a  camel-hair  brush  is 
used  up  >n  transfer-paper,  using  a  pencil  upon  drawing-paper.  This 
transfer-paper  is  prepared  by  taking  one  part  of  the  best  flake-white, 
one  part  of  isinglass  or  gelatine,  and  a  little  gamboge  to  give  it  a  yel- 
lowish tint.  These  colors  are  dissolved  in  water  over  a  slow  fire, 
strained  through  double  muslin,  and  i:  id  on  in  one  coat,  in  a  very 
warm  state,  with  a  large  flat  camel-hair  brush,  on  one  side  of  good  sized 
smooth,  thin  paper,  which,  when  dry,  requires  to  be  passed  through  the 
press  frequently,  over  a  heated  stone.  The  ink  used  in  drawing  upon 
this  paper  is  composed  of  two  parts  of  white  wax,  two  parts  of  shellac, 
one  part  of  hard-soap,  one-half  part  of  tallow,  oue  fourth  part  of  carbon- 
ate of  soda,  and  one  part  of  powdered  lamp-black,  or  better,  Paris-black. 
The  paper,  after  being  drawn  or  written  upon  with  this  lithographic-ink, 
is  put  for  a  few  minutes,  when  finished,  between  damp  blotting-paper;  a 
warmed  stone  is  put  in  the  press,  the  sheet  is  placed  with  the  coated  side 
upon  the  stone,  and  then  passed  several  times  through  the  press.  The 
back  of  the  paper,  now  adhering  to  the-  stone,  is  then  spon.^ed  with  water. 
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the  stone  is  turned  and  passed  several  times  again  through  the  press,  in 
the  opposite  direction,  after  which  the  sheet  is  softened  with  water,  and 
rubbed  with  the  fingers  until  it  can  be  easily  removed  from  the  ston^. 
Some  gum  is  then  used  upon  it,  and  a  linen  rag,  dipped  in  printing-ink, 
with  the  aid  of  a  little  water,  passed  in  all  directions  over  the  lines 
till  they  appear  black  and  clear.  The  stone  is  then  allowed  to  cool 
and  is  inked  up  with  the  roller.  It  is  then  very  slightly'  etched,  and 
after  b6ing  cleaned  is  ready  for  use. 

21.  The  Lithogbaphicpbess  of  Radeb.— ^The  new  steam  press, 
which  cheapens  large  editions  of  these  works  and  enables  work  to  be  done 
much  more  cheaply  than  in  the  United  States,  is  the  press  which  is  manu- 
factured and  was  exhibited  by^  Mr.  Bader,  of  Leipsic.  It  has  a  perfect 
rolling  surface  and  even  impression,  turning  off  as  clear  and  clean  a 
sheet  as  the  hand-press.  The  stone,  when  prepared,  is  placed  upon  a 
travelling-bed,  or  a  platen,  which  is  adjustable  to  suit  the  varying 
thickness  of  the  stone,  and  which  can  also  be  moved  without  altering 
the  height  by  means  of  set  scews.  The  bed  is  made  to  travel  iu  and 
out  by  an  arm  or  long  iron  rod  attached  under  the  end  of  the  bed  and 
to  a  revolving  wheel  about  three  feet  in  diameter.  It  lies  flat  upon  a 
short  shaft  which  connects  by  gearing  to  another  shaft  extending  to 
the  outside  of  the  framework,  and  connects  with  the  main  shaft  by 
pulleys  and  belting.  The  feed-board  ha^  the  same  position  as  in  most 
cylinder-presses,  with  adjustable  guides  and  pointing  apparatus,  secur- 
ing a  perfect  register.  The  fingers  are  so  arranged  that  there  is  no 
danger  of  their  coming  in  contact  with  and  injuring  the  stone.  The 
impression-cy  inder is  never  altered  in  height;  the  stone  must  be  set 
instead.  The  inking-rollers  are  arranged  with  fountains,  upon  the  prin- 
ciple of  the  cylinder  letter-press.  The  roller  used  in  wetting  the  stone 
before  inking  is  placed  between  the  inking-rollers  and  the  cylinder,  and 
is  made  to  revolve,  as  the  bed  travels,  with  perfect  correspondence,  by  a 
fine  adjustment  of  small  cogwheels  attached  at  onnt  end  ;  by  its  perfect 
motion  with  the  stone  it  saves  wear  and  tear  upon  the  transfer,  so  that 
1,000  to  1,500  more  impressions  may  be  struck  from  it.  To  make  the 
rolling  still  more  effective  Mr.  Bader  has  attached  another  set  of  rollers 
upon  the  platen  system,  embodying  the  principles  used  for  all  slab-dis 
tribntion,  so  that  the  stone  receives  an  extra  rolling  at  every  impres. 
sion.  Water  is  supplied  to  the  rollers  by  a  sponge-reservoir.  The 
sheets  are  fed  from  the  table,  and,  after  leaving  the  cylinder,  are  taken 
up  by  tapes  and  i»assed  to  a  fly,  and  laid  upon  a  table  in  the  rear  of  the 
press.  No  trouble  is  experienced  in  the  wiping  of  the  ink  off  upon  the 
stone.  We  wish  to  call  attention  to  the  cheapness  of  these*  presses, 
and  we  submit  for  comparison  the  price-list,  which  was  furnished  by 
Mr.  Bader  himself,  with  the  printed  price-list  of  American  manufactur- 
ers. The  cylinder-presses  manufactured  by  Mr.  Bader,  at  Leipsic,  turn 
off  from  1,000  to  1,200  per  hour.  These  figures  are  obtained  by  pei*sonal 
observation  at  several  visits  to  the  establishment  at  Leipsic,  where  sev- 
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enteen  of  these  presses  were  at  work  printing  masic.  The  list  here 
given  is  iy.  Gtorman  thalers,  each  eqaal  to  about  75  cents  United  States 
paper-currency. 

Thalers. 

Press  No.  1,  taking  a  stone  45  x  60  centimeters 1, 500 

Press  No.  2,  taking  a  stone  60  x  80  centimeters 1, 850 

Press  No.  3,  taking  a  stone  70  x  104  centimeters 2, 600 

The  following  is  the  price-list  of  a  patent  lithographic  cylinder  print- 
ing-machine,  which,  as  manufactured  in  England  and  the  United  States^ 
turns  off  from  four  hundred  to  six  hundred  impressions  per  hour : 

Press  No.  1,  taking  a  stone  21  x  26  inches $4,100  00 

Press  No.  2,  taking  a  stone  24  x  32  inches 5, 100  00 

Press  No.  3,  taking  a  stone  28  x  40  inches 5, 950  00 

Press  No.  4,  taking  a  stone  32  x  46  inches 7, 150  00 

Press  No.  5,  taking  a  stone  36  x  52  inches. 8, 600  00 

Press  No.  6,  taking  a  stone  40  x  60  inches 10, 200  00 

The  simplicity  of  Mr.  Eader's  press  cheapens  the  cost  of  manufacture, 
and  its  rapid  work  may  be  expected  to  bring  about  as  great  changes  as 
did  the  letter-press  cylinder  some  years  ago. 

22.  The  polishing-machine. — While  in  Leipsic,  a  new  machine  for 
polishing  off  the  faces  of  stone,  preparing  it  for  the  engraver  or  trans- 
ferrer was  brought  to  the  notice  of  the  writer.  It  was  very  simple  and 
very  effective,  as  one  machine  accomplished  the  work  of  ten  men.  The 
stone  in  this  press  is  laid  upon  a  solid  table,  which  is  stationary,  having 
a  large  iron  platen  suspended  over  it,  and  held  by  an  arm  extending 
back  some  ten  feet,  and  attached  to  a  wheel  lying  horizontally  and 
supported  by  a  shaft  two  feet  long  extending  from  below,  where  it  is 
connected  by  cog-wheels  to  another  shaft  driven  by  pulleys  and  belting 
from  the  main  shaft.  This  arm  runs  between  two  round  blocks  or  loose 
pulleys  placed  in  the  center  on  either  side  of  the  arm,  so  that  when  set 
in  motion  this  platen  of  iron  moves  backward  and  forward  over  the 
stone,  while  the  blocks  or  pulleys  in  the  center  give  it  a  side  motion,  at 
the  same  rate  with  that  of  the  revolution  of  the  wheel  in  the  rear,  thus 
making  the  iron  platen  travel  more  slowly  over  the  surface  of  the  stone, 
and  giving  it  the  same  motion  as  when  operated  by  hand.  It  covers  the 
entire  surface  of  a  large  stone  with  a  uniform  polishing.  The  stone  is 
supplied  with  water  from  pipes  properly  attached,  and  an  occasional 
supply  of  sand  is  furnished  by  the  attendant.  Six  of  these  machines 
were  at  work,  and  only  required  two  men  to  handle  the  stones  and  to 
accomplish  the  work  of  fifty  men. 

23.  Transferring  drawing  to  the  stone.— Transferring  auto- 
graphic productions,  letters,  maps,  line-drawings,  or  music,  from  copper, 
steel,  and  zinc  plates,  and  the  retransferring  of  any  work  already  on  the 
stone,  is  one  of  the  most  important  processes  of  lithography,  as  it  greatly 
lessens  expense  without  wearing  out  the  original  plates.    The  mode  of 
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preparing  transfer-paper  for  this  purpose  is  to  mix  three  parts  of  shoe- 
makers'paste  (without  alam)  with  one  part  of  best  ground  plaster  of 
Paris,  a  little  dissolved  patent  glue,  and  some  tepid  water ;  strain  the 
mixture  through  double  muslin  in  a  common  jar,  and  when  cooled  spread 
it  with  a  large  flat' camel-hair  brush  over  half-sized,  rather  thick,  paper. 

An  ink  used  for  taking  transfers  is  composed  of  two  spoonfuls  of 
printers'  varnish,  one  and  one-half  parts  of  tallow,  three  parts  of  brown, 
hard  soap,  four  parts  of  brown  wax,  Ave  parts  of  shellac,  Ave  parts 
black  pitch,  and  two  and  one-half  parts  of  powdered  lamp-black.  The 
various  ingredients  are  melted  for  twenty-five  minutes,  and  the  mass  set 
on  fire,  burning  fifteen  minutes.  It  is  then  formed  into  sticks.  When 
the  impressions  have  been  made  on  the  coated  paper  with  the  transfer- 
ink,  the  transfer  to  the  stone  is  accomplished  by  passing  through  the 
press,  and  the  impression  is  perfect. 

The  chalk  or  crayon  used  upon  lithographic-stone  in  making  sketches, 
portraits,  &c.,  is  composed  of  three  parts  white  wax,  two  parts  of  hard 
soap,  one  part  of  shellac,  one-half  part  drops  of  mastic,  one  part  tal- 
low, one-half  part  of  old  lard,  one-fourth  part  Venetian  turpentine,  one- 
fourth  part  Brunswick  black,  one-fourth  part  carbonate  of  soda,  one  and 
one-half  parts  of  Paris  black,  properly  melted  and  burned  together. 

When  writing  or  a  drawing  has  been  furnished  on  stone,  and  is  to  be 
etched,  a  mixture  of  two  parts  of  nitric  acid  and  from  forty  to  sixty 
parts  of  dissolved  gnm-arabic  is  i)oured  over  the  stone,  once  or  several 
times,  according  to  the  nature  of  the  work.  The  etching  changes  the 
surface  of  the  stone,  raising  the  work  on  it  to  a  degree  scarcely  percep- 
tible to  the  naked  eye.  The  writing  or  drawing  which  has  been  made 
with  greasy  ink  or  chalk  is  unaflfected  by  the  acid,  and  these  protected 
parts  retain  the  natural  i)roperty  of  the  stone,  the  ability  to  receive 
printing-ink  from  the  inking  rollers.  The  water  only  enters  those  parts 
of  the  stone  which  have  been  affected  by  the  acid,  while  the  ink  adheres 
only  to  those  parts,  however  fine  they  may  be,  on  which  the  acid  could 
not  act  in  consequence  of  the  unctuous  nature  of  the  ink,  or  chalk,  with 
which  the  drawing  has  been  done,  and  which  also,  being  greasy,  rejects 
the  water. 

24.  Printing  music. — Another  branch  of  this  industry,  and  the  pro- 
duct  of  which  is  used  in  larger  quantities  by  the  American  people  than 
by  all  Gennany  put  together,  is  that  of  printing  music.  The  Grerman 
editions  have  been  reduced  one-half  in  cost,  during  the  past  three  years, 
by  the  use  of  the  steam -lithographic  cylinder-press. 

An  edition  of  Beethoven's  complete  works,  of  four  ^hundred  pages, 
about  the  size  of  an  eight-sheet  book-paper,  which  is  printed  from  trans- 
fers from  the  zinc  plates,  and  upon  good  heavy^paper,  is  retailed 
throughout  Germany  for  the  equivalent  of  75  cents.  United  States  paper- 
currency.  It  is  furnished  to  the  wholesale  dealer  for  37  J  cents.  Sheet- 
music  is  sold  there  at  12  and  15  cents,  which  costs  from  30  to  75  cents 
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in  the  United  States.  Hondreds  of  thousands  of  dollars  worth  of  this 
mnsic-printing  is  done  for  the  United  States  every  year,  principally  in 
Leipsic.  This  increasing  American  demand  ought  certainly  to  be  sup- 
plied at  home,  particularly  as  labor,  especially  skilled  labor,  is  every 
year  demanding  higher  prices  in  Europe.  The  advantage  of  German 
manufacturers  in  this  case  lies  in  the  advance  they  have  made  in  the 
mechanical  department. 


CHAPTER   IV. 


THE  MANUFACTURE  OF   PAPER.— ORIENTAL  PRINTING. 

Papers  exhibited  ;  Oriental  paper  and  printing  ;  McNicol*s  machinery  ;  Qual- 
ities AND  prices  of  STOCK ;  Wall-paper  ;  Chinese  and  Japanese  papers  ;  Ha- 

TERIALS  AND   METHODS  OP  MANUFACTURE;   BRITISH    IMITATIONS;    PaVEY    Sl  Co.'S 

exhibits  ;  Characteristics  of  oriental  printing  ;  Japanese  pictorial  print- 
ing. 

25.  McNicoL^s  MACHINERY.— lu  the  manufactuFe  of  paper,  bat  little 
progress  has  been  made  in  the  past  few  years.  Mr.  John  Mclincol,  of 
Glasgow,  exhibited  some  machinery  for  cheapening  the  cost  of  prodnc- 
tion  of  wood-paper  palp.  He  claims  by  his  new  process  to  be  able  to 
rednce  various  descriptions  of  wood,  as  flr,  pine,  poplar,  willow,  bamboo  • 
and  rye,  wheat,  oat,  and  rice  straw,  into  paper-pulp  salted  to  the  mana. 
factare  of  all  grades  of  paper,  from  the  finest  qnalities  of  writing-paper 
down  to  the  coarsest  printing  and  packing  paper,  at  very  mach  less  cost 
than  that  of  paper  made  from  rags  at  present  prices.  This  result  is  ob- 
tained by  first  cutting  the  raw  material  into  such  lengths  and  thick- 
nesses as  are  required,  by  a  special  machine,  then  subjecting  it  in  an 
alkaline  solution  of  caustic  soda,  to  a  temperature  of  from  360^  to375o  F. 
When  the  resins  and  silicates  are  completely  dissolved,  and  the  whole 
fibre  perfectly  disintegrated,  the  mass  is  taken  from  the  boilers  and  sub- 
jected to  hydraulic  pressure  to  extract  all,  or  nearly  all,  the  lye  or  alka- 
line solution  containing  the  resins,  oils,  and  turpentine,  which,  instead  of 
being  run  off  as  waste,  is  evaporated  in  his  patent;  soda-recovery  appa. 
ratus  or  evaporator.  Here  he  reclaims  about  70  per  cent,  of  the  alkali, 
which  is  used  over  and  over  again,  after  decanting  in  the  ordinary  way. 
The  pulp  is  next  washed  with  pure  water  in  a  washing-engine,  and 
bleached  with  solution  of  chloride  of  lime  in  the  way  in  which  rags  and 
other  fibrous  materials  are  treated.  The  pulp  is  then  put  under  hy. 
draulic  pressure  and  dried  for  the  market.  It  brings  at  present  prices 
in  England  firom  i&28  to  i&38  per  ton  of  dry  bleached  stuff;  for  un- 
bleached, pressed  from  the  boiler,  £24  to  £25  per  ton  is  obtained  when 
dry,  or  less,  in  proportion  to  the  amount  of  moisture  it  contains.  In  rais- 
ing temperature  in  the  boilers  containing  the  alkaline  solution  and 
chipped  wood,  it  is  necessary  to  confine  the  paper,  and  the  steam  gen- 
eratecl  has  a  pressure  of  from  150  pounds  to  180  pounds  per  square 
inch. 

26.  Qualities  and  peioes  of  pulp-stock.— The  following  table  will 
show  the  qualities  and  the  English  market-prices  of  the  material  re- 
quired to  produce  a  ton  of  pulp,  its  cost,  and  the  manufacturer's  profit. 
One  ton  bleached  dry  wood-pulp  brings  £28. 
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Materials  required  to  produce  the  same  : 

Throe  tons  green  wood,  at  £2 £6  00  0 

Eleven  hundred- weight  caustic  soda  of  60^,  at  18« 9  18  0 

Five  hundred- weight  chloride  of  lime,  at  12« 3  00  0 

Fifteen  hundred-weight  coals,  at  Is 0  15  0 

Five  men^s  labor,  1  at  4«.  and  4  at  3«.  M.  per  day 0  18  0 


20  11  0 


From  this  amount  deduct  70  per  cent,  of  the  alkali,  and  tak- 
ing the  cost  of  reclaiming  at  20  per  cent.,  this  leaves  net  50 
per  cent,  of  the  cost  of  alkali,  originally  used,  to  be  de- 
ducted        £4  19  0 

TSet  cost  per  ton  dry  stuff 15  12  0 

Add  interest  of  capital  invested,  and  wear  and  tear,  &c 1  00  0 


16  12  0 


Profit  per  ton 11  08  0 

It  is  claimed  that  even  allowing  that  the  prices  of  rags  at  present 
were  to  fall,  and  to  reduce  the  value  of  chemicals  and  wood-pulp,  there 
is  ample  room  to  admit  of  a  reduction  in  the  price,  and  still  to  leave  a 
very  handsome  profit;  and  should  there  be  a  fall  in  the  value  of  stuff, 
chemicals  would  most  probably  also  be  bought  at  a  less  price  than  at 
present,  and  thus  a  compensation  would  occur  for  the  reduction  in  the 
price  of  rag-stuff.  Mr.  McNicol  states  that  for  reducing  the  different 
kinds  of  straw  and  grain  to  a  perfect  pulp,  a  temperature  of  from  312^ 
to320o  of  F.  Is  sufdcient;  consequently  the  boilers  required  for  pulping 
such  light  fibrous  materials  do  not  necessarily  require  to  be  made 
quite  so  strong  as  those  already  referred  to. 

27.  Wallpaper  exhibited. — The  display  of  wall-papers  was  most 
attractive  in  the  French  and  Austrian  transepts.  The  French  patterns 
were  tastefully  exhibited,  and  their  exhibitors  had  the  rare  faculty  of 
showing  that  the  object  of  wall-paper  is  to  help  to  decorate  the  room, 
and  that  it  should  be  considered  as  so  much  art  material,  and  used  ar- 
tistically. All  walls,  however  decorated,  should  serve  as  a  back-ground 
to  whatever  stands  in  front  of  them,  and  they  should  appear  unobtru- 
sively to  retire  behind  the  furniture.  The  rooms  we  live  in  should  be 
made  the  most  attractive,  and  their  appearance  should  be  taken  into 
consideration  as  carefully  as  the  dress.  In  decorating  walls,  it  must 
always  be  kept  in  mind  that  they  are  but  enriched  back-grounds.  Gar- 
pets,  nowhere  used  so  much  as  in  the  United  States,  should  be  in  har- 
mony with  wall-decorations. 

28.  Chinese  and  Japanese  papee. — While  examining  the  products 
of  industrial  art  exhibited  in  the  Japanese  section,  some  interesting 
facts  were  learned  in  relation  to  the  manufacture  of  the  Japanese  paper. 
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The  methods  by  which  this  valaable  material  caa  be  applied  to  oar 
own  reqaireinents  shonld  be  better  known. 

Several  novelties  in  paper  intended  for  decorative  purposes  have 
made  their  appearance  in  Earope,  and  visitors  to  the  Vienna  Exhibition 
will  remember  the  very  handsome  cnttains  of  Japanese  paper,  exhibited 
by  Pavey,  which  they  passed  shortly  after  entering  the  English  transept 
from  the  north. 

29.  Difficulties  of  making  such  paper  in  Ectbope. — About  three 
and  a  half  years  ago  the  Earl  of  Clarendon  requested  the  British  em- 
bassador, Sir  Henry  Parks,  to  furnish  his  government  information  re- 
specting the  manufacture  of  paper  in  Japan  and  China.  The  report 
rendered  by  that  officer  indicated  that  upward  of  three  hundred  kinds 
of  paper  are  manufactured  in  Japan  and  China.  The  specimens  sent 
by  the  British  ambassador  are  on  exhibition  at  the  South  Kensington 
Museum,  in  London.  The  great  difficulties  which  lie  in  the  way  of  Euro- 
peans attempting  to  manufacture  paper  in  competition  with  the  Japan- 
ese, are  not  the  marvellous  skill  required  in  the  work,  but  their  want  of 
materials.  The  plants  which  produce  the  various  kinds  of  paper  will 
not,  or,  at  all  events,  do  not,  grow  in  Europe  or  America.  The  same  is 
true  of  the  plants  of  which  the  juices  form  necessary  ingrediients  in  the 
composition  of  the  various  lacquers. 

30.  Materials  and  methods  of  manufacture.— In  the  Japanese 
and  Chinese  sections  at  the  Vienna  Exhibition  were  samples  of  rice- 
paper,  which,  for  its  softness  and  beautiful  finish,  could  hardly  be  dis- 
tinguished from  silk.  This  paper  is  made  from  slices  of  the  pith  of  the 
plant  Azalia  papyrifera.  The  pith  is  obtained  from  the  stems  in  beauti- 
ful cylinders  several  inches  in  length.  The  Chinese  workmen  apply  the 
blade  of  a  sharp,  straight  knife  to  these  cylinders  of  pith,  and,  turn- 
ing them  round  dexterously,  pare  them  from  the  circumference  to  the 
center,  making  a  rolled  layer  of  equal  thickness  throughout.  This  is 
unrolled,  and  weights  are  placed  upon  it,  until  it  is  rendered  perfectly 
smooth  and  flat ;  sometimes  a  number  are  joined  together  to  increase 
the  size  of  the  sheet.  It  will  be  seen  that  this  more  nearly  resembles 
the  ancient  papyrus  than  modern  paper ;  but  it  is  more  beautiful  than 
the  former,  being  of  a  very  pure,  pearly-white  color,  and  admirably 
adapted  to  the  peculiar  style  of  painting  of  the  Japanese  and  Chi- 
nese. The  ordinary  papers  of  the  Japanese,  the  Chinese,  and  the  East 
Indians  have  much  resemblance  to  each  other.  Thissimilarityarises  from 
the  fact  that  the  material  used  and  the  method  of  its  manufacture  are 
very  much  alike.  The  bark  of  the  paper-mulberry  is  of  nearly  the 
same  character.  There  is  little  do  ubt  that  this  plant  could  be  propa- 
gated, and  that  the  paper  could  be  manufactured,  in  our  country,  had 
our  manufacturers  a  better  knowledge  of  the  peculiarities  of  growth  of 
the  plant  and  of  the  mode  of  preparation  of  this,  which  is  much  supe- 
rior to  our  own  paper.  It  is  not  until  the  fifth  year  that  the  stools  or 
shoots  of  the  plants  are  available  for  use. 
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31.  IMITATIONS  PEODUOBD  IN  Gbeat  BRITAIN.— The  imitations  of 
these  Japanese  papers,  which  have  become  so  popular  in  Europe  in  con- 
sequence of  their x^heapnessand  novelty,  are  illastrativo  of  the  increasing 
influence  of  Japanese  art. 

The  **Pavey  Patented  Felted  Fabric  Company/'  (51  Oxford  street, 
West,  London,)  have  taken  up  this  manufacture,  and  are  producing  an 
imitation  of  Japanese  paper  for  decorative  purposes  that  fully  meets 
the  demand  of  the  public.  Close  examination  of  their  elegant  exhibit 
in  the  British  transept  showed  this  to  be  an  article  of  general  utility^ 
and  its  production  to  rank  among  the  important  discoveries  of  the  day. 
This  paper  is  as  strong  as  a  piece  of  cotton  cloth.  It  is  made  of  vege- 
table materials,  as  hemp  and  jute,  with  a  small  piercentage  of  animal 
substance. 

32.  Characteristics  op  products  made  by  the  Pavby  Pat- 
ented Felted  Fabric  Company.— These  makers  have  especially 
adapted  this  article  to  furnishing  and  decorative  purposes.  It  is  used 
for  lambrequins,  window  and  bed  curtains,  tapestry,  blinds,  valances, 
&c.  It  is  made  and  printed  in  perfect  imitation  of  the  most  beautiful 
silk,  woolen,  and  cotton  stufib,  as  well  as  of  the  magnificent  brocades 
of  Lyons,  the  splendid  reps,  woolen  and  silk  damasks  of  Paris  and  Bor> 
deaux,  and  the  pretty  cretonnes  of  Mul house,  while  it  retains  the  pecu- 
liar Japanese  characteristics.  This  paper  is  also  used  for  upholstering 
furniture,  of  any  description,  at  one-third  the  cost  of  the  ordinary 
goods. 

The  paper  is  first  formed  into  an  endless  roll,  and  is  perfectly  white  in 
color.  Afterward  it  is  taken  to  an  embossing-machine,  which  impresses 
it  slightly,  and  then  the  design  is  carefully  printed  from  electrotype^ 
plates,  first  cast  from  the  wood  and  formed  upon  a  roller,  as  in  wallf 
paper  printing.  At  the  time  of  the  visit  of  the  writer  to  the  mannfac* 
tory  in  England,  one  of  the  finest  patterns  which  they  had  produced, 
and  the  design  of  which  had  taken  several  engravers  some  eight  months 
to  execute,  was  being  placed  upon  the  presses. 

33.  Japanese  colors. — ^The  English  workmen  use  great  care,  and 
accurately  imitate  the  Japanese,  whose  mastery  over  color  is  wonderftil. 
In  this  theEnglish  are  somewhat  deficient.  The  Japanese  artist  is  aided 
in  his  work  by  the  rich  colors  which  the  various  descriptions  of  lacquer 
place  at  his  command.  The  Japanese  red  is  of  a  pure,  full  tone,  as  we 
see  in  numerous  specimens  of  lacquered  trays  and  vases.  Their  black 
and  gold  are  perfect.  The  Aventurine,  which  resembles  the  Yenetian 
glass  of  the  same  name,  is  a  lacquer  full  of  gold  spangles,  and  is  of  dif- 
ferent kinds.  This  absolute  command  of  perfectly  reliable  color  is  of 
importance  to  the  artist  as  well  as  to  the  printer. 

34.  Exhibits  op  the  Pavey  Company. — ^The  qualities  which  distin- 
guish this  peculiar  felted  fabric  should,  the  patentees  claim,  prevent  its 
being  considered  as  a  mere  imitation  of  woven  fabrics,  and  should  make 
it  a  specific  manufacture.    They  think  it  destined  to  become  an  impor- 
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tant  article  in  the  faruishiug  of  houses  where  good  taste  and  elegance 
preside. 

A  pair  of  lined  cnrtaias  made  up  with  bands  two  and  a  half  yards 
wide  by  three  yards  long  are  retailed  at  from  six  to  eleven  English  shil- 
lings. Those  in  imitation  of  silk,  figured^  with  gold  and  silver,  are 
sold  at  from  nineteen  to  thirty  Eaglish  shillings  per  pair.  It  is  also 
claimed  that  the  fabric,  being  homogeneous,  is  easily  dusted  with  a 
fes^ther  brush,  and  that  it  is  not  affected  by  smoke;  that  it  intercepts 
the  air  and  dampness  from  without,  is  non-absorbent,  is  not  likely  to 
retain  contagion,  and  that  with  ordinary  care  it  will  keep  fresh  for  a 
period  of  years,  while  the  expense  of  washing,  &c.,  is  saved. 

35.  The  Art  of  PRiNTiNa  in  Japan  and  China. — ^This  is  one  of  the 
industrial  arts  of  those  countries.  Their  designs  are  full  of  quaint  and 
peculiar  pictorial  illustrations.  Their  current  literature,  which  forms 
tiie  mental  diet  of  the  multitude,  as  shown  by  their  exhibits  in  these 
departments,  is  a  system  of  picture-books,  the  most  artistic  series  of 
which  are  by  a  school  of  associated  artists,  Hof  ksai  being  their  chief. 
They  are  printed  in  colors  or  plain,  at  a  single  impression,  on  one  side 
of  a  light-tinted  paper,  which  doubles  to  form  a  leaf,  and  very  often 
divides  the  print,  cutting  in  halves  the  figures,  to  which  accident  the 
artists  are  quite  indifferent. 

The  requisite  delicacy  of  touch  of  these  impressions,  partly  due  to 
the  softness  of  the  material,  seems  like  the  handiwork  of  Nature  her- 
self. These  sketch-books  and  colored  albums  embody  the  history, 
poetry,  legends,  mythology,  myths,  arts,  trades,  costumes,  jugglery, 
magic,  science,  natural  history,  in  fine  the  whole  life  of  the  people,  in  a 
cheap  form.  They  keep  alive  their  appreciation  of  art.  They  are 
taught  by  the  pictorial  illustrations,  or  images  of  things,  rather  than  by 
literary  descriptions,  so  that  to  them  the  style  of  the  design  has  the 
same  relative  importance  that  the  style  of  writing  has  with  ns.  A.11 
that  is  best  and  worst  in  their  taste,  or  true  and  false  in  their  lives,  is 
garnered  into  these  picture-books,  which  evoke  the  sympathies  of  a 
highly-impressible  race,  passionately  fond  of  nature. 

36.  Chinese  and  Japanese  alphabets. — Some  of  the  Japanese 
facility  of  handling  the  pencil  is  undoubtedly  caught,  in  its  elementary 
phase,  in  learning  to  write  the  two  Japanese  alphabets.  A  delicate 
brush  and  dexterous  handling  are  needed  to  make  the  bold,  incisive 
strokes,  which  are  just  such  as  come  most  aptly  into  their  system  of 
drawing.  Indeed  the  Katakana^  or  aristocratic  letters,  are  combined  to 
represent  a  learned  doctor,  with  a  perfect  rendering  of  his  dignified  air 
and  scholastic  costume,  while  the  plebeian  Rirdkana  is  allegorized  into 
a  beggar,  in  a  sketch  which  is  executed  equally  well.  Learning  to  write 
becomes,  in  Japan,  the  first  step  in  learning  to  draw,  for  it  gives  the 
same  flexibility  of  stroke  to  the  fingers  that  fingering  the  piano  gives 
the  musician's  touch. 

37.  HoFKSAi's  ALBUMS. — A  glancc  at  one  of  Hof  ksai's  albums  shows 
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at  ODce  the  analogy  between  Japanese  writing  and  drawing.  In  examin- 
ing these  works  a  fine  sense  of  humor  is  seen  in  Hof  ksai's  plates  of  a 
tired  porter  asleep  on  the  ground,  his  brawny  legs  across  one  another, 
working  harder  in  his  dreams  than  when  awake.  It  would  be  difficult 
to  find  his  superior  in  depicting  gymnasts,  fencers,  wrestlers,  and  scenes 
that  call  for  the  utmost  muscular  exertion  and  dexterity.  He  is  equally 
felicitous  in  limning  industry  of  all  kinds.  Whatever  the  subject,  it  is 
executed  with  a  realistic  swing  of  the  pencil  dnd  naiveU  of  expression 
that  commends  it  to  the  sight  as  actual  life  itself.  So  simply  and  with 
80  few  strokes  and  touches,  with  so  much  reserved  power  and  so  little 
artifice  is  the  occult  mechanism  of  humanity  revealed  to  us,  that  we  seem 
to  have  a  clairvoyant  insight  into  the  consciousness  of  the  actors.  Take 
up  a  specimen  of  India-ink  sketches  on  exhibition,  and  look  at  the  aerial 
perspective,  rendered  by  graduations  in  the  twisting  of  a  bunch  of  tall 
bamboos.  The  joints  of  the  canes  are  simply  interstices  in  the  drawing, 
through  which  the  delicate  ludia  paper  shows,  while  the  leaves,  all  dis- 
connected from  the  parent  stalk,  would  fall  to  the  ground  were  they  real. 
No  two  of  the  indicating  strokes  are  alike.  A  looser,  freer  manner  of 
design  could  not  be  imagined,  yet  each  leaf  has  its  own  physiognomy. 
Its  physiology  is  perfect,  and  its  action  complete,  alone,  as  in  the  mass. 
No  art  could  be  more  artless  in  execution,  or  with  less  of  what  pre- 
Eaphaelites  call  '^  truth  of  detail,"  and  yet  no  individual  has  seen  it  but 
has  involuntarily  exclaimed,  '^What  a  perfect  study  of  nature!"  In 
sparing  himself  the  artist  has  spared  the  spectator,  and  has  still  realized 
to  him  a  plant  swaying  in  the  breezy  sunlight,  free  as  nature,  and  im- 
bued with  the  poetry  of  growth.  Ko  people  know  better  how  to  illus- 
trate natural  history  and  atmospherical  phenomena  than  the  Japanese, 
and  their  prints  of  birds,  fishes,  animals,  plants,  and  insects  possess  an 
indisputable  vivacity  and  verity  of  coloring  and  drawing,  which  is  shown 
iu  these  highly  decorated  albums. 

38.  Japanese  piOTOBiAL-PRiNTiNa.— The  Japanese  pictorial-print- 
ing has  a  fragmentary  aspect  in  the  mass,  as  they  are  better  pleased 
with  strong  tints  than  whole  pictures.  We  look  at  a  connected  series  of 
panoramic  views,  but  each  figure  may  stand  independently  of  the  others. 
Thus  they  assume  no  perspective  of  converging  lines,  but,  instead,  flat 
surfaces,  fiat  outlines,  and  flat  tints.  There  is  no  chiaro-oscuro  or  mod- 
eling by  graduations  of  light  and  shade,  yet  by  local  massing  of  their 
colors,  adroit  management  of  horizontal  lines,  and  skillful  zigzag  ap- 
proaches, they  contrive  to  lay  out  before  us  vast  reaches  of  country  and 
sea,  receding  in  the  distance  and  expanding  into  space  in  the  most  nat- 
ural manner.  Moreover,  they  are  clever  in  securingatmospheric  tone,  in- 
dicating the  time  of  day  or  night,  the  season  or  the  state  of  the  elements, 
by  a  nicely  graduated  harmony  of  tinting.  The  local  and  transitory 
effect  is  enhanced  by  contrasts  and  combinations  of  positive  brilliant 
coloring,  such  as  the  blossoms  of  trees  and  costumes  of  the  period  of  the 
year  afford.    In  one  of  these  illustrated  albums  is  a  snow-scene.    Ex- 
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panses  of  blae  water,  far-off  mountains  boanding  wide  intervals  of  low 
land,  valleys  running  sharply  and  tortuously  against  precipices,  large 
flats  of  vegetation,  with  relative  distances  accentuated  by  living  objects^ 
bridges,  boats,  and  villages,  the  whole  having  a  high  line  of  horizon 
illumined  by  hrajBiA  strata  of  varied  warm  lights,  or  broken  by  vapors 
which  mystify  the  scene :  all  these  features  are  so  combined,  varied,  and 
balanced  as  to  merit  the  designation  of  a  distinct  school  of  landscape. 
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THE  MANUFACTURE  OF  PAPER  BARRELS. 

Exhibits  op  J.  L.  Thompson;  Advantages  of  paper  barrels  ;  Their  manufac- 
ture. 

39.  Exhibit  of  J.  L.  Thompson. — ^Mr.  J.  L.  Thompson,  of  Syracuse,. 
N.  Y.,  exhibited  his  new  paper  flour-barrels,  cigar-boxes,  waste-paper 
and  clothes  baskets.  These  were  brought  out  for  the  flrst  time  about 
two  years  ago  in  the  United  States.  Some  doubts  naturally  arose 
when  attention  was  first  called  to  this  exhibit,  and  a  barrel  was  shown 
made  of  paper.  In  view  of  the  increasing  scarcity  of  material  for 
wooden  barrels,  it  seems  probable  that  their  day  of  monopoly  will  soon 
have  passed  away.  The  process  of  preparing  the  paper  consists  in  sub- 
jecting three  layers  of  paper,  (called  straw-board,)  cemented  together, 
to  a  hydraulic  pressure  of  more  than  100  tons.  This  produces  a  com- 
pact, solid  substance  of  great  resisting  power.  It  is  shown  by  actual 
test  that  they  resist  three  times  the  pressure  sustained  by  wooden 
barrels.  These  sheets  are  run  through  machinery  which  dovetails  th& 
ends,  making  them  ready  for  joining,  and  turns  the  edges.  It  is  passed 
through  another  machine,  which  gives  the  cylindrical  shax>e. 

40.  Advantages  of  the  paper  barrel.— The  patentee  claims,  in 
consequence  of  the  form  of  the  paper  barrel  being  a  cylinder  instead  of 
a  convex  wooden  shape,  a  saving  of  25  per  cent,  in  packing-space.  One 
hundred  and  twenty-five  pax>er  barrels  can  be  stored  in  the  space  that 
one  hundred  wooden  barrels  would  occupy.  The  outside  of  the  barrel^ 
after  being  ornamented  and  rendered  perfectly  air  and  water  proof,  is 
ready  to  put  together.  One  operator  can  easily  manufacture  one  hun<r 
dred  and  fifty  per  day,  while  from  fifteen  to  twenty  have  been  con- 
sidered a  good  day's  work  in  making  wooden  barrels.  It  is  obvious 
that  the  paper  barrels  can  be  made  at  less  cost.  Either  wooden  or  paper 
heads  can  be  used.  The  former  are  nicely  turned,  and  the  latter  are 
neatly  pressed  out  and  stamped  in  dies.  The  hoops  are  strongly  united 
bands  of  paper.  The  appearance  of  the  finished  barrel  is  certainly 
better  than  that  of  the  ordinary  wooden  barrel.  One  cannot  but  be  im- 
pressed with  its  many  advantages  over  the  wooden  barrel.  Hitherto  in 
shipping  flour  there  has  always  been  a  x>ercentage  of  loss  from  leakage, 
caused  by  the  warping  and  shrinkage  of  the  wooden  barrel.  This  will 
be  done  away  with,  as  well  as  the  item  of  cooperage  on  shipment.  Each 
part  of  the  barrel,  hoop,  head,  and  cylinder,  is  made  complete.  Empty 
barrels  can  be  packed  the  one  within  another,  and  put  together  as  re- 
quired.   Again^  the  weight  of  a  paper  barrel  being  about  one-half  that 
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of  a  wooden  one,  this  will  economize  one-half  ton  in  weight  on  each  car- 
load. This  appears  an  immense  advantage  in  our  large  exportations  of 
breadstaffis  to  European  markets,  as  well  as  in  domestic  transporta- 
tions. Gigar-boxes  were  also  shown,  made  in  exact  imitation  of  wooden 
ones,  at  much  less  cost,  and  paper  cases  perforated  in  neat  patterns  to 
insure  perfect  ventilation  when  used  for  fruit  and  vegetables.  Waste- 
paper  and  clothes  baskets,  and  boxes  were  exhibited ;  indeed,  the  num- 
ber of  uses  to  which  this  material  can  be  successfully  adapted  seems 
limitless. 
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STATE  OF  GOVERNMENTAL  PRINTING-INSTITUTIONS 

IN  EUROPE. 


INTKODUCTION. 

1.  The  following  report  is  written  more  for  purposes  of  comparison 
than  in  the  hope  that  it  will  contain  much  that  is  entirely  new  to  Ameri- 
cans familiar  with  the  typographic  art.  It  may,  however,  embody  some 
suggestions  which,  having  been  proved  to  be  of  value  in  the  Old  World, 
should  be  favorably  looked  upon  in  the  New. 

The  world  naturally  looks  to  that  country  which  has  produced  a  Faust, 
a  Guttenberg,  and  a  Schoffer  as  the  home  of  typography;  as  the  coun- 
try in  which  the  highest  development  of  the  art  of  printing  should  be 
shown. 

2.  Partly  in  consequence  of  this  fact,  and  partly  in  compliment  to  the 
Government  to  whose  exhibition  he  was  accredited,  the  writer  has 
selected  as  the  subject  of  his  report  the  condition  of  the  Imperial 
Printing-Office  of  Austria  as  an  exposition  of  the  state  of  printing  in 
the  Germanic  States ;  while  the  National  Printing-Office  of  France  has 
been  selected  as  the  exponent  of  its  highest  excellence  in  the  Latin 
countries. 

3.  While  it  is  true  that  the  Eastern  countries  hold,  and  are  likely  ever 
to  retain,  the  lead  in  the  execution  of  those  gorgeous  Sdltiona  de  luxe^ 
which  are  intended  for  the  use  of  a  wealthy  few,  the  Western  World  is 
turning  its  attention  to  the  production  of  those  editions  of  popular 
works  which  shall  tell  their '<  plain,  unvarnished  tale "  to  the  millions. 
So  may  it  ever  be,  that  America  shall  lead  the  way  to  true  civilization, 
by  the  elevation  of  the  standard  of  well-being  of  the  people. 

K.  K.  HOF-  UND  STAATSDEUOKEREI  IN  WIEN. 

4.  The  writer  is  indebted  to  the  Direktor  for  the  following  statistics 
and  facts :  • 

The  Imperial-Eoyal  Court-  and  State-Printing-Office  at  Vienna  was 
founded  in  the  year  1804,  under  the  reign  of  His  Majesty  the  Emperor 
Francis  I.  Its  first  director  was  Johann  Vincenz  Degen,  Chevalier  of 
Elsenau.  It  originally  occupied  several  rooms  in  the  third  and  fourth 
stories  of  the  Franciscan  Convent  building,  l!^o.  913  (now  K'o.  26)  Singer- 
strasse,  Vienna.  There  were  from  sixteen  to  twenty  troo(?e»  hand-presses , 
and  the  division  for  printing  state-bonds  employed  from  twelve  to 
twenty-four  presses  of  an  improved  design.  There  were  eight  composi- 
torS)  forty  to  fifty  pressmen,  and  six  type-founders,  showing  that,  even 
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at  this  early  period  in  the  history  of  the  office,  the  importance  of  a  type- 
foundery  connected  with  a  governmental  printing-office  was  folly  appreci- 
ated.   The  office  was  in  charge  of  two  foremen  and  three  assistants. 

5.  The  establishment  consists  at  present  of  the  following  branches : 
(1)   The  printing-office  proper,  with  six  composing-rooms  and  one 

press-room,  for  the  printing  of  the  State  Law-Gazette  in  the  German, 
Bohemian,  Polish,  Eathenic,  Italian,  Slavonian,  Groat,  and  Soamanic 
langnages,  the  general  orders,  governmental  rales  and  regnlations,  blanks 
for  the  royal  ministries,  boreaas^  and  establishments,  the  stenographic 
session-reports,  the  bills  for  both  honses  of  the  Beichsrathj  for  the  dele- 
gations, and  for  the  general  national  committee,  the  pnblications  of  the 
Kaiserliche  Akademie  derWissenschaften^  (Imperial  Academy  of  Sciences,) 
of  the  state  geological  establishment,  of  the  central  commission  of  arch- 
sBology,  and  of  works  in  foreign  languages. 

6.  l!he  weight  of  the  type  and  stereotype-plates  now  in  the  office  is 
9,000  hundred- weight.  The  type,  in  actual  standing-matter,  amounts  to 
more  than  16,000  pages,  16mo.  The  office  possesses  33,809  copper-plates 
of  all  descriptions,  and  14,000  wood-cuts. 

In  the  press-room  are  27  cylinder-presses  of  different  constructions, 
(mainly  of  the  manufacture  of  Konig  &  Bauer.)  They  are  driven  by  two 
steam-engines,  aggregating  46  horse-power.  Besides  these,  there  are  10 
hand-presses,  2  hydraulic  presses,  and  2  paper-cutters.  On  the  same 
floor  is  also  a  room  with  steam-apparatus  for  manufacturing  rollers. 

7.  (2)  The  "  credit-division,''  in  which  are  produced  state  bonds  and 
obligations,  of  the  value  of  1,  5,  and  50  gulden,  (1  gulden=:50  cents ;) 
state  lottery- tickets,  postage,  internal-revenue,  telegraph-stamps,  and 
envelopes.  In  this  department,  there  are  12  power,  16  hand,  and  11 
copper-plate  presses,  2  paper-cutters,  18  perforating,  and  15  envelope- 
folding  machines. 

8.  (3)  The  lithographic  department,  for  the  printing  of  aatograi>1iic 
manuscripts  and  instructions  (circulars)  from  the  several  ministnes,  as 
well  as  the  lithographic  and  chromo-lithographic  illustrations  for  the 
above-mentioned  offices,  with  1  power  and  19  hand-presses,  and  several 
pantograph,  reliefs  guilloohe,  and  stone-grinding  machines. 

9.  (4)  The  type-foundery,  which  is  justly  considered  of  great  utility, 
and  which  should  be  connected  with  every  governmental  establishment 
of  any  magnitude.  It  contains  14  type-founding  machines,  5  fomaces, 
3  sets  of  apparatus  for  plaster-of-Paris  and  papier-mdchS  stereotyping, 
3  planing-machines,  2  circular- saws,  and  apparatus  for  the  manufactare 
of  brass  rules.  It  fhmishes  yearly,  on  an  average,  1,200  hundred- weiglit 
of  type,  stereotype-plates,  spaces,  quads,  &c.  It  has  at  its  disposition 
35,332  steel  and  173,672  copper  matrices. 

10.  (5)  The  galvanoplastic  apparatus  is  used  for  the  production  of 
electrotype^plates  for  copper-plate  and  typographic  printing,  steel-cov- 
ered copper-plates,  iron  electroplates,  engravings  on  zinc,  cc^per,  steel, 
and  glass.    There  are  facilities  for  executing  every  species  of  work.    In 
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this  (lepartmeut  are  21  sets  of  apparatus,  2  batteries,  and  16  copper- 
zinc  elements,  which  furnish  yearly  1,200  plates  for  the  production  of 
state  bonds  and  obligations.  AH  the  galvanic  plates  are  covered  with 
iron,  as  it  is  found  to  be  the  most  economical. 

11.  (6)  The  photographic  department,  which  has  14  objectives  and  16 
camera-obscurie. 

(7)  The  drying  and  pressing  room. 

(8)  The  book-bindery. 

(9)  The  sales-rooms,  with  1,500  home-manufactured  and  commission 
articles,  where  an  annual  business  worth  some  100,000  gulden  is  carried 
on. 

(10)  The  paper- warehouse. 

(11)  The  machine-shop. 

(12)  The  carpenter- shop. 

12.  All  these  branches  are  located  in  a  six-story  building,  of  which  a 
part  is  still  occupied  by  the  priesthood,  the  whole  building  having  been 
formerly  a  convent.    The  dimensions  of  this  building  are  as  follows  : 

Main  front  to  the  north  : 

Sq.  feet. 

First  story 1,  726 

Second  story • 1, 883 

Second  story,  (museum) 1, 020 

Third  story 4,050 

Fourth  story 4, 050 

Also,  in  second  story 3, 285 

Southern  buildings : 

Basement 1, 213 

First  story 1, 213 

Second  story 1, 213 

Third  story 1,311 

Fourth  story ;   1,364 

Fifth  story 1, 418 

Sixth  story 1, 458 

Attic,  (second  division) 1, 197 

Connecting  building : 
First  story 2, 620 

Middle  tract : 

First  story 2, 924 

Second  floor 2, 026 

Thirdfloor 2,026 

Fourth  floor 2, 185 

Fifth  floor. 2,845 

Side  tract : 
First  floor 4,000 
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Sq.  feet. 

Northeastern  buildin^i : 

First  floor 930 

Second  floor , 970 

Third  floor  / 1, 102 

Fourth  floor .1, 177 

Fifth  floor 1, 177 

Southeastern  building  : 

First  floor '. 1,  705 

Second  floor 782 

Third  floor 899 

Fourth  floor 899 

Fifth  floor 899 

Other  buildings  : 

Provisional  branch,  in  "Aw/  der  Wildeii/^  for  the  composition  of 
the  oflftcial  report  on  the  world's  exhibition  ;  rooms  in  the 
so-called  '^  Jacobi  Hof,"  and  on  the  Landstrasse. 

From  the  above  figures,  it  will  be  seen  that  the  building  is  a  rambling 
structure,  ill  adapted  to  the  requirements  of  a  printing-office.  Addi- 
tions having  been  made  as  the  necessities  became  apparent,  it  has  taken 
its  present  shape.  As  mentioned  before,  the  building  is  also  nsed  for 
other  purposes. 

13.  Besides  those  official  publications  mentioned,  the  office  is  author- 
ized, with  the  consent  and  authorization  of  the  ministry  of  finance,  to 
undertake  the  execution  of  such  private  works  as  will  promote  the  ad- 
vancement of  science  and  the  diffusion  of  useful  knowledge,  or  which 
are  otherwise  beneficial  to  the  public  interest,  or  which  cannot  be  exe- 
cuted by  private  establishments  on  account  of  insufficiency  of  the  exist- 
ing mechanical  facilities. 

The  administration  type-foundery  is  authorized,  and  is  frequently  called 
upon,  to  furnish  to  private  establishments  the  type  of  foreign  lan- 
guages, matrices,  and  stereotype-plates  of  every  description.  Kequisi- 
tious  for  the  steel-covering  of  copper-plates  and  the  use  of  the  large 
calendering-machines  are  also  frequent. 

Composition  of  works  in  foreign  languages,  which  cannot  be  done  by 
private  offices,  on  account  of  cost  of  type,  is  frequently  done  at  the 
Imperial  Koyal  Printing-office,  at  a  reasonable  rate,  and  the  press- work 
is  executed  by  the  private  offices.  Thus,  and  by  all  other  meaqs  in  its 
power,  does  the  State  Printing-Office  foster  and  encourage  private  in- 
dustry. 

14.  On  the  1st  of  June,  1873,  the  following  comprehended  the  entire 
personnel  of  mechanics  and  laborers : 

Compositors 235 

Hand-pressmen 37 

Power-pressmen 20 
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Type-founders 35 

Copper-plate  printers 70 

Book-binders 45 

Lithographic  printers 43 

Lithographic  draftsmen 8 

Machinists 8 

Carpenters 9 

Others  employed  in  the  different  departments,  bat  not  classified, 

of  which  107  are  women 321 

Total 831 


15.  The  107  women  mentioned  above  are  employed  in  the  finishing 
and  packing  of  type  and  in  the  internal-revenne  and  postage-stamp  di- 
visions. Indeed,  as  the  director  says,  women  are  employed,  and  enter 
into  competition  with  men,  '<  at  all  work,  exQcpt  snch  as  demands  too 
mach  physical  exertion." 

16.  The  following  are  the  rates  of  wages  paid,  in  florins  or  galden, 
per  week : 

Compositors 15 — 40 

Hand- pressmen 14 — 25 

Type-founders 10—30 

Book-binders 12—20 

Machinists 11 — 18 

Carpenters 12 — 17 

Women,  at  whatever  work  employed 4 —  9 

The  salaries  of  foremen  are  1,248  florins,  and  of  proof-readers 
832-1,144  florins  per  annum. 

17.  Apprentices  are  under  the  supervision  of  one  foreman,  who  is 
assisted  by  several  workmen  as  instructors,  thus  laying  a  foundation 
for  typographic  excellence.  The  apprentices  attend  school  once  a  week, 
where  they  receive  technical  instruction.  The  duration  of  their  appren- 
ticeship is  four  years ;  but,  where  extraordinary  ability  is  shown,  a  less 
time  is  exacted. 

18.  On  the  1st  August,  1873,  there  were  in  press  the  following  works 
A  Malay-French  vocabulary,  for  Abb6  Favre ;  the  second  part  of  The 
Origin  of  Languages,  by  Eeinisch ;  a  Hebrew  primer  for  the  blind;  and 
the  exhibition-catalogue  of  the  Egyptian  department.    Of  course,  these 
are  but  the  principal  ones. 

In  regard  to  facilities  for  performing  work,  the  Direktor  states  that  a 
book  of  500  pages,  16mo,  in  brevier,  can  be  completed  in  sixteen  work- 
ing-hours. 

19.  In  the  press-room,  there  are  26  hand-presses,  furnishing  200  im- 
pressions  per  hour ;  37  power-presses,  of  from  1,000  to  4,000  impressions 
per  hour ;  1  lithographic  power-press,  making  from  700  to  800  copies 
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per  hour  ^  and  19  lithographic  hand-presses,  making  from  50  to  60  impres- 
sions per  hour. 

Konig  &  Bauer's  double-cylinder  presses  are  considered  best  for 
general  work;  then  single  drum-cylinder  presses,  with  two  ink-fountains, 
for  tabular,  job,  and  book  work.  Embossing-presses  for  job  work,  and 
two-color  presses  for  colored  work,  are  also  furnished  by  the  above- 
named  firm. 

Excellent  lithographic  power  and  hand  presses  are  flimished  by  the 
firm  of  Sigl,  in  Berlin  and  Vienna. 

20.  The  following  is  the  opinion  of  the  administration  in  regard  to 
the  necessity  of  a  type-foundery : 

^'  In  consideration  of  the  immense  quantity  of  type  and  the  numbers 
of  necessary  '  sorts,'  the  type-foundery  is  a  pressing  necessity  for  the 
institution."  "  It  does  not  pay,  however,  to  manufacture  our  own  paper 
or  ink,  unlesa  competent  men  can  be  obtained,^  All  the  paper  used  is  sized, 
and  represents  a  purchasing  value  of  300,000  florins. 

21.  In  the  stereotype-foundery,  all  the  methods  of  stereotyping  are 
practiced,  although  the  paper-stereotyping  (papier-mdcM)  process  is 
used  where  speed  is  the  great  requisite;  while  the  plaster-of-Paris 
method,  or  electrotyping  process,  is  considered  best  when  excellence 
and  finish  of  work  are  demanded.  Works  in  which  there  will  be  no. 
changes  in  the  text,  such  as  laws,  blank  forms,  &c.,  only  are  stereotyped. 

The  following  is  a  statement  of  the  yearly  average  expenditures  and 
receipts : 

Florins. 

Salaries  and  wages. 545, 000 

Paper 300,000 

Fuel,  lights,  type-matrices,  &c 141, 000 

Total 986, 000 

The  yearly  receipts  are 1, 080, 000 

Showing  a  surplus  of 94, 000 

22.  The  working-hours  are  from  7  a.  m.  until  6  p.  m.,  with  one  hour 
for  dinner.  On  Sundays  and  holidays,  pressing  official  work  only  is 
done,  for  which  the  regular  rate  is  allowed. 

23.  From  the  rich  and  manifold  treasury  of  its  productions,  the  estab- 
lishment has  sent  to  the  exhibition  (not,  however,  in  competition)  a 
choice  collection  of  exhibits  remarkable  for  typographic  excellence. 
From  the  catalogue  which  was  furnished  to  visitors,  we  select  for 
enumeration  the  following : 

Xo.  1.  Collection  of  types  of  foreign  languages,  manufactured  in  the 
Imperial  Eoyal  Court  and  State  Printing-Office  since  1804,  including 
Arabic,  Armenian,  Finnish,  Etrurian,  Japanese,  Chinese,  Malay, 
Phoenician,  Ethiopian,  &c. 

No.  2.  Specimens  of  work  in  the  graphic-art  branches,  such  as  wood- 
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drawing,  steel  and  copper  plating,  stylography,  hyalography,  guilloche, 
and  ^'nature  printing,"  which  latter^  it  may  be  mentioned,  is  a  specialty 
with  this  office. 

Xos.  3-20.  Works  wholly  or  partly  in  foreign  languages,  among  which 
may  be  mentioned  the  following : 

Chinesisehes  Worterbuch  ;  Dictionnaire  javanaia-frangaiSj  by  Abb6  P. 
Favre ;  Die  Marchen  des  Siddi-Kur^  kalmilckischer  Text^  mit  UeherseU 
zufigundeinemJcalmiicJcisch'deutschen  Worterbiickey  by  Jiilg;  Manuel  ter- 
jninoloffique  frangais-ottoman^  &c.,  by  B.  O.  de  Schlechta-Wessehrd. 

iNos,  21-42.  Various  German  works,  as  the  Literarisohes  Jahrhuch  des 
ersten  allge^neinen  Beamten-Vereines  der  oster.-ungar.  Manarchie ;  the  first 
part  of  a  primer  for  the  blind,  &c. 

Xos.  43-60.  Lithographs,  (in  black  and  colors,)  copper-plates,  wood- 
cats,  galvanographics,  and  photo-galvanographics — the  latter  by  the  in- 
ventor, Mr.  Paul  Pretsch. 

The  office  has  also  placed  on  exhibition  a  varied  collection  of  galvano- 
plastic  reliefs,  statuettes,  &c.,  and  a  model  of  a  power-press  for  endless 
paper,  invented  1860,  and  twelve  photographs,  executed  in  1858,  repre- 
senting the  old  city-gates  of  Vienna. 

It  is  noteworthy  that  there  is  a  collection  of  the  productions  of  this 
institution  on  exhibition  in  the  establishment,  Singerstrasse,  Ko.  26, 
where  may  be  seen  the  press  on  which  the  Emperor  Joseph  II  practiced 
the  typographic  art. 

L'IMPEIMERIE  NATIONALE  FRANgAISE. 

24.  The  French  National  Printing-Office  was  established  in  the  year 
1640,  during  the  reign  of  Louis  XIII,  under  the  title  of  VImprimerie 
Royale.  It  was  founded  by  the  Cardinal  Richelieu,  and  was  installed 
in  one  of  the  galleries  of  the  Louvre,  under  the  directorship  of  M. 
S^bastien  Gramoisy.  It  experienced  reverses,  and  successes,  and 
changes  of  title  with  nearly  every  change  of  government.  At  the  close 
of  the  revolution,  it  was  called  the  National  Executive  Printing-Office ; 
in  1804,  the  Imperial  Printing-Office ;  in  1814,  the  Royal  Printing-Office, 
once  more ;  in  1848,  the  National  Printing-Office ;  in  1852,  the  Imperial 
Printing-Office ;  and  in  1872,  the  title  at  the  head  of  this  article  was 
given  it,  and  this  it  still  retains. 

25.  It  has  occupied,  since  1809,  No.  87,  rue  Vieille-du-Temple,  a  num- 
ber of  buildings  of  various  heights,  covering  a  space  of  ground  of  nearly 
8,500  meters,  or  9,306  yards. 

The  ground-floor  of  its  buildings  is  occupied  by  the  magazines  for 
paper,  which  are  bf  considerable  extent;  the  reserves  of  different 
characters,  comprising  20,000  plates  preserved  for  the  periodical  re- 
impression  of  administrative  forms  and  blanks;  the  steam-engines,  the 
furnace,  the  hand-press  and  power-press  rooms.  As  the  figures  Will 
show,  the  former  press  is  in  greatest  number.  The  drying-room,  in 
which  hot  air  is  used,  is  also  located  here. 
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The  second  floor  is  devoted  to  the  administrative  and  book-keeping 
services,  to  the  proof  and  composing  rooms,  and  rooms  for  composition 
in  all  the  forms  of  typography. 

On  the  third  floor,  all  the  accessary  work  is  carried  on,  sacli  as  fold- 
ing, stitching,  binding,  ruling,  &c. 

26.  The  national  printing-office  is  charged  by  varions  laws  with  the 
execution  of  the  printing  of  all  official  documents  which  are  intended 
for  publication.  It  cannot  accept  commissions  for  printing  from  private 
parties,  except  for  works  printed  in  Oriental  or  unusual  characters  and 
signs,  such  as  are  not  generally  found  in  private  establishments. 

All  works  ordered  by  the  government  are  printed  here,  scientific  or 
other,  and  in  any  of  the  languages  of  Europe,  Asia,  or  Africa. 

Models  and  plans  are  designed  and  executed,  and  pictures,  instruc- 
tions, circulars,  deeds,  treasury-notes,  passports,  playing-cards,  postal 
cards,  tax-receipts,  internal-revenue  stamps  of  all  descriptions,  &c.,  are 
produced. 

27.  The  number  of  employes  in  the  different  departments  is  shown  iu 
the  following  table : 


Profession. 


Director '        I 

Forenieu  and  clerks '      17    

Laborers j      ST  i 

Usher,  receipt-clerk,  and  office-boys 12  i 

Employes  in  the  foundery A j      41  \ 

Compositors I    S42 

Hand-pressmen |    SIO  | 

Lithozraphers,  designers,  and  pressmen ' I      44    

Book-binders ,      37  I 

Clippers,  rulers,  stampers,  &c 30  • 

Type-dressers i 1  -.» 

Press-feeders , ."y* 

Calendrers lv» 

Folders  and  stitchers j 1^ 

Killers  and  apprentices .' i        t>l 

Folders  and  bi  nders 50 


Total l,Oil 


28.  The  employment  of  women  is  preferred  iu  stitching,  ruling,  gather- 
ing, drying,  and  calendering ;  in  fact,  in  all  work — except  composition — 
in  which  dexterity  rather  than  physical  force  is  required.  Wages  are 
generally  governed  by  the  amount  of  work  performed :  that  is,  the  sys- 
tem of  piece-work  has  been  adopted.  These  wages — extremely  variable , 
as  might  be  well  expected,  and  governed  by  the  different  kinds  of 
works — may  be  given  at  from  5  to  10  francs  per  diem  for  the  men  and 
from  2  to  4^  for  the  women,  the  highest  rate  being  not  quite  $1  a  clay 
for  the  most  skilled  labor  performed  by  women.  The  wages  are  paid  at 
the  end  of  each  week. 

The  regulated  hours  of  work  are  from  7  o'clock  a.  m.  until  12  m.,  and 
from  2  until  7  p.  m.,  or  ten  hours  per  diem.  Work  performed  outside  of 
these  hours  is  paid  for  at  the  same  rates,  with  the  exception  that  eight 
hours  outside  of  the  regular  time  is  called  a  day.    There  is,  besides^ 
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allowed  for  night- work  a  gratuity  of  2f  francs  to  the  men  and  1^  francR 
to  the  women.  This  gratuity  is  divided  by  the  number  of  hours,  (that 
is,  into  eighths,)  and  is  only  paid  proportionally  for  the  number  of 
hours  actually  accomplished. 

Absences,  even  though  authorized,  involve  a  deprivation  of  pay ;  this 
being  the  case  even  in  regard  to  national,  civic,  and  religious  holidays. 

29.  The  number  of  works  in  press  at  the  same  time  varies  consider- 
ably ;  the  sitting  of  the  French  iN'ational  Assembly  occasioning  consider- 
able additional  work,  as  is  the  case  in  all  governments,  our  own  in- 
cluded. 

At  other  times,  there  may  be  as  many  as  fifty  works  in  process  of 
execution,  besides  an  equal  number  of  small  jobs. 

30.  In  regard  to  the  facilities  for  executing  work,  and  to  the  celerity 
with  which  it  can  be  done,  it  is  stated  that  a  book,  in  8vo,  of  500  pages 
of  solid  brevier,  can  easily,  in  case  of  need,  be  composed,  (or  "set  up,'') 
printed,  (or  **  worked  off,")  and  bound,  to  the  number  of  500  copies, 
within  24  hours. 

31.  The  number  and  kinds  of  presses  are  as  follows : 

Typograiphic  potce^'-presses. 

3  newspaper- presses,  called  A  ration  ; 

3  en  blanCy  printing  only  one  side ', 

1  printing  two  colors  at  once,  without  chauging  points ; 

4  large  presses,  printing  both  sides  at  once ; 
25  small  presses,  printing  both  sides  at  once; 

36 

also — 
72  hand-presses. 

108  being  the  total  number  in  use. 

The  production  of  the  above  presses  varies,  according  to  the  construc- 
tion of  the  machines  and  kind  of  work  to  be  executed;  the  different 
capacities  being  500,  750,  800,  900, 1,000,  1,300,  and  1,800  impressions 
au  hour. 

Besides  those  above  mentioned,  there  are  1  lithographic  power-press, 
22  lithographic  hand-presses,  {7  format  grand  monde  and  15  format  jSsus 
et  raUinj)  and  2  copper-plate  printing-presses. 

The  lt)etter  classes  of  presses  are  of  French  manufacture ;  those  of 
Butartre  and  Eebourg  &  Alanzet. 

32.  In  binding,  the  kind  of  leather  used  is  governed  entirely  by  the 
amount  of  money  allowed ;  the  principal  varieties  used  are  Russia  leather, 
morocco,  shagreen- morocco,  sow-skin,  calf-skin,  sheep-skin,  cloth,  and 
parchment. 

The  National  Printing  Office  engraves  the  matrices  of,  and  casts,  its 
own  type,  (which  is  done  at  a  great  saving  of  time  and  expense,)  and 
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bays  its  paper  and  ink  from  outside  parties.    Its  aomenclatnre  of  paper 
comprehends  150  differeat  numbers. 

The  consumption  of  paper  in  1872  was  280,000  reams,  of  which  nearly 
one-tburth  was  calendered.  This  operation  is  sometimes  performed  at 
the  manufactory ;  but  the  greater  part  of  it  is  done  in  the  office,  after 
the  sheets  have  gone  through  the  press. 

33.  The  salaries  of  foremen  and  proofreaders  vary  between  2,500 
and  4,000  francs.  Those  of  correctors  of  the  first  class  vary  between 
4,009  and  4,800  francs;  those  of  the  second  class,  between  3,000  and 
4,000  francs ;  and  those  of  the  third  class,  between  2,000  and  3,000  francs. 
Headers  of  first  proofs  receive  between  6^  and  8  francs  per  diem. 

The  National  Printing  Office  admits  apprentices  for  only  two  branches 
— those  of  composition  and  ruling.  The  time  of  apprenticeship  is  four 
years,  the  pay  being  regulated  as  follows :  the  apprentice's  services  are 
gratuitous  during  the  first  year,  and  remunerated  thereafter  at  the  rate 
of  1  franc  (20  cents)  per  diem  for  the  second  year,  Ij  francs  per  diem 
for  the  third  year,  and  2  francs  per  diem  for  the  fourth  year. 

For  rolling,  the  length  of  apprenticeship  has  no  fixed  term,  but  the 
time  is  generally  three  years.  The  apprentices  are  paid  by  the  piece, 
the  amount  earned  varying  between  1  and  2  francs  per  day. 

GENERAL  OBSERVATIONS. 

34.  As  far  as  the  observations  of  the  writer  went,  the  exhibition  of 
printing-materials  was  not  creditable  to  the  countries  of  either  hem- 
isphere. 

Nothing  particularly  new  was  exhibited  in  the  German  department. 

Spain  furnished  a  half  score  of  books,  some  few  stereotype-plates,  and 
a  few  specimens  of  type. 

France  sent  some  creditable  printing-presses — among  them  some 
very  fast  working  card-presses.  These  latter,  however,  as  well  as  some 
in  the  German  department,  have  degenerated  into  mere  stamping- 
machines,  and  the  work  executed  on  them  is  anything  but  artistic. 

The  United  States  did  not  enter  into  competition  in  this  lijie ;  but 
had  she  done  so  she  would  easily  have  distanced  all  competitors.  It  is 
to  be  hoped  that  America  will  show  in  the  Centennial  Exhibition  such  a 
stride  in  advance  in  the  '*  art  preservative  of  all  arts''  as  will  astonish 
the  world.    She  can  do  so  if  she  will  but  try. 

35.  Typesetting  machine. — The  most  successful  type-setting 
machine  noticed  was  in  the  office  of  the  London  Times.  The  evidence 
of  its  success  is  found  in  the  fact  that  the  Times  employs  only  abont 
one-third  of  the  number  of  compositors  that  a  journal  of  its  size  should 
employ,  did  it  have  all  its  composition  done  by  hand. 

36.  This  office  also  manufactures  the  celebrated  Walter  press,  which 
equals,  if  it  does  not  excel,  in  point  of  rapidity  and  clearness  of  impres- 
sion, the  best  Hoe  machines.  Here  also  was  observed  a  new  process  in 
casting  stereotype-plates,  by  which  they  are  ribbed  on  the  inside*    The 
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advantage  of  this,  wl^en  the  plates  are  worked  on  such  rapidly  revolv- 
ing cylinders,  mast  readily  appear  to  all  practical  printers  and  pressmen. 
In  closing  this  article,  the  author  would  wish  to  present  the  matter  of 
the  Government  manufacturing  its  own  matrices  and  type.  This  all 
the  European  national  printing-offices  do;  it  is  even  proposed  to  be 
done  in  the  l^ational  Printing-Offlce  of  Egypt,  at  the  head  of  which  a 
natnralized  German-American  citizen  has  been  recently  placed.  Will 
the  Government  of  the  United  States  lag  behind,  and  allow  itself  to  be 
excelled  by  nations  comparatively  barbarous? 
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